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ENGINEERS CALL IT 

“Providing 

Environments” 


Soon there will be something else: hi-temperature tests which 
simulate high-speed aircraft under conditions of Mach 1, Mach 
2 and Mach 3, to study the effects of skin friction. 

All this— and more— is part of the Goodyear investment which 
enables us to provide fuel and oil cells, systems and fittings 
which comply with the military specs on quality control. 


How Goodyear's Wingfoot Lake test facilities are providing 
foolproof Fuel Systems for today's Aircraft and tomorrow's . 


It is part of the progressive pioneering which has placed 
Goodyear Aviation Products to the fore in the development of 
systems for handling and stowing today’s special aviation fuels 
and missile propellants. They can do much to accelerate the 
progress of your project. 


A development man at Wingfoot Lake can turn a valve and sub- 
ject a proposed high-flying jet’s fuel tank to the cold of — 110°E 

He can throw a switch and set in motion a machine which tries 
to shake the tank and fittings to pieces. 

Out in the yard you can see “pillow” tanks built of special fab- 
ric-standing the test of nature and weather in the broiling sun. 

At night you can see tracers and 20 millimeter shells flying into 
self-sealing fuel tanks. 

Leading in and out of the buildings you can see a maze of vari- 
ous colored pipes— piping “hot and cold running gasoline” of 
every type to exhaustive tests. 


For full information, write: Goodyear, Fuel Cells Department 
L-171 5, Aviation Products Division, Akron 16, Ohio ; and Los 
Angeles 54, California. 
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flexible union for connecting 
rigid tubes. A 


WIG-O-FLEX 


are you interested in 

weight reduction? 




-FLEX COUPLING SAVES 17 POUNDS on B-66B 


The New Douglas B-66B Bomber Is 17 pou nds li ghter because WIG-O-FLEX Couplings replaced standard 
AN Connections and cut hose. The WIG-O-FLEX Coupling weighs 1/5 as much as the standard AN con- 
nection it can replace. (See weight chart tor exact comparisons.) 


PROVED SUPERIOR FOR FUEL, OIL. Al 


Withstands more than 1000 psi burst pressure. 
Accomodates 4 tube flexure. 

Installs locally. 80% lighter. 

Temperature range —65 F to — 250 F. 


One AN81SD Union, 
Two AN818D Nuts and 
Two AN819D Sleeves. 
| WIG-O-FLEX Coupling 








"It was penciled in for 1965 — until we talked with the man from Fafnir” 




An aptitude for solving advanced 
aircraft design problems — based on 
a quarter century of specialization in 
the design and development of air- 
craft bearings — is a plus that comes 
with every Fafnir Bearing Engineer. 
Recent result of this resourcefulness 
is the addition of non-metallic, close 
clearance shields to the popular Faf- 
nir B500 Series Thin Section Torque 
Tube Type Bearings ... an achieve- 
ment that makes possible new highs in 
design simplification. The Fafnir 
Bearing Co., New Britain, Conn. 


FAFNIR 

AIRCRAFT BEARINGS 

FIRST ...at the turning points 
in aircraft design 
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Fighter Speed-Up May be Decelerated 12 

► Symington says pledged acceleration may be dropped; USAF 
admits F-104 production is "being reviewed." 

New Altimeter to Aid Traffic Control 29 

► Bulovo to offer airlines an altimeter that may solve problem of 


aircraft vertical-separation at high altitudes. 


Reaction Mixed on $80 East-West Fare 123 

► Trans World praises plan, reports 58% coach gain; United 
cautious over benefits, American is dubious. 







G-E EXPLOSION-PROOF MOTOR FOR AUTOMA- 
TIC PILOT SYSTEM is rated 1/10 hp, 7500 rpm, 27.5 
volts d-c. Duty cycle: continuous at 20% load 
with additional 80% load applied 15 seconds on. 
15 seconds off. Emergency duty cycle: 20 minutes 
continuous full load after motor operating tem- 
perature has been stabilized at normal duty cycle. 


G-E aircraft motor specialists help solve 
drive problem on new Collins automatic pilot 


E. H. Fritze, Controls Engineer, Collins Radio Co. 
(pictured above) says: “In the development of a new 
automatic pilot system, we were faced with an electric- 
drive problem. When two other suppliers failed to 
meet our requirements, we called in General Electric. 

“In conferences between our engineers and G-E 
aircraft-motor specialists brought in by our local G-E 
Sales Engineer, we arrived at a solution to our problem. 
Sample motors were delivered in three weeks, saving us 
considerable engineering time and expense. We find 
service like this very valuable,” Mr. Fritze concludes. 

EXTENSIVE TESTING BACKS SERVICE 
When G.E. develops a new aircraft or armament 
motor, extensive environmental testing facilities are 


called into play. For example, the G-E motor for 
Collins was subjected to, and passed an insulation test, 
vibration test, shock test, and an accelerated life test. 
Such testing assures conformance with your most 
exacting requirements. 

G-E SERVICE FOR YOUR DEVELOPMENT 
If you have a development that calls for an aircraft or 
armament motor, the same fast, effective service pro- 
vided the Collins Radio Company can be yours from 
General Electric. Just contact your local G-E Apparatus 
Sales Office early in your planning. Or write giving full 
details to Section 704-57, General Electric Company, 
Schenectady, N. Y. 


Ptogress Is Our Most Important ’Product 

GENERAL ® ELECTRIC 


NEWS DIGEST 



Dassault 550 

Dassault 550 delta-winged interceptor prototype is shown under flight evaluation for the French air force. Powerplant of the 550 is 
raised, combining a pair of Dassault-built Armstrong Siddelcy Vipers and a single liquid-propellant rocket, probably built by SEPR. Plane 
has flown at supersonic speeds. Fuselage layout is almost identical to that of the Mystcre 22 series under development for NATO and 
the FAF. Delta wing is extremely thin, uses much integral stiffening. Armament will be air-to-air rockets and a pair of 30-rnm. cannon. 


Domestic 

Lockheed Aircraft Corp. will use 
stainless steel airframe components in 
its forthcoming 1649 Super Constella- 
tion. Solar Aircraft Co. said it had re- 
ceived a "several-million-dollar" order 
for the manufacture of the components, 
including nacelle barrels, landing-gear 
doors, fairings and access doors. 

First powered flight of the Bell X-2 
was made at Edwards AFB, Calif. Pilot 
for the flight was Lt. Col. F. A. (Pete) 
Everest. The X-2 was dropped from a 
B-50 and flew under power for approxi- 
mately six minutes, attaining tran- 
sonic speeds. 

Bcndix Aviation Corp. concluded its 
first radar sales to a foreign airline with 
purchases by both KLM Royal Dutch 
Airlines and Alitalia. KLM will install 
the weather-mapping units on its entire 
DC-7 fleet; Alitalia on DC-6s used over 
its southern European-South American 


Beech Aircraft Corp. received a SI 
million training-plane order from the 
Chilean air force. Included in the order, 
the second within a year, were T-34 
Mentor primary trainers and twin-en- 
gine Model 18 trainer-transports. Deliv- 
eries begin in February. 

Dr. Edward Chester Creutz, director 
of the Nuclear Research Center at the 
Carnegie Institute of Technology, was 
named director of research of the Gen- 
eral Atomic Division of General Dy- 
namics Corp. As such. Dr. Creutz will 


head the work of the division's labora- 
tory for pure and applied science. He 
also will continue, for the time being, 
his duties as scicntists-at-large with the 
Atomic Energy Commission for Project 
Sherwood. 

Andre A. Priestcr, sixtv-four, vice 
president of Pan American World Air- 
ways, died of a heart ailment in Paris 
where he was presiding over a meeting 
of the International Air Transport Asso- 
ciation's Technical Committee. 

Sabena Belgian Airlines, pioneer Euro- 
pean helicopter operator, purchased 
eight Sikorsky S-5S helicopters with de- 
livery starting in the spring of 1956 
(AW Oct. 24, p. 12). Sabena now oper- 
ates six S-55s. Okanagan Helicopters. 
Ltd., a major Canadian operator of heli- 
copters, also bought an S-58. 

AiRcscarch Manufacturing Co., of 
Phoenix, Ariz., was awarded a $5,293,- 
038 Air Force contract to produce pneu- 
matic starters for turbojet engines. 

Financial 

Capital Airlines declared a 5% stock 
dividend payable Dec. 28 to holders of 
record as of Dec. 13. A similar $% 
stock dividend was made at this time 
last year. 

McDonnell Aircraft Corp. declared a 
quarterly dividend of 124 cents per share 
of common stock and a 3% stock divi- 
dend payable Jan. 1 to shareholders of 
record as of Dec. 16. 


Solar Aircraft Co. net profits for the 
six months ending Oct. 31 were $603,- 
434 (88 cents a common share) as com- 
pared with $411,600 for the same period 
last year. Sales totaled $25,431,899. 

Northrop Aircraft, Inc., declared a 
quarterly dividend of 40 cents a share 
on capital stock, payable Dec. 12 to 
stockholders of record on Nov. 28. 

Foreign 

Aeroflot, Russia's state-owned airline, 
signed an interline agreement with Brit- 
ish European Airways for connecting 
flights between London and the Soviet 
Union beginning in April. Under the 
agreement, B.E.A. will extend its Scan- 
dinavian service to Helsinki for a north- 
ern connection with Aeroflot. The two 
airlines also will connect at Vienna. The 
Russians turned down a British plan for 
direct London-Moscow flights. 

New Zealand National Airlines or- 
dered three Vickers Viscount 800s, 
bringing the total number of Viscounts 
on order or in service to 242, 39 of 
which are 800s. 

First 70 F-S6 Sabre jets to be pro- 
duced by Mitsubishi Heavy-Industries 
Reorganized. Ltd., in Nagoya, Japan, 
will be assembled from parts manufac- 
tured by North American Aviation, Inc., 
under a contract with the U. S. Govern- 
ment. North American also will furnish 
tooling and spare parts for the first 
Sabre jets, which Mitsubishi will pro- 
duce under a license and assistance 
agreement with the U. S. firm. 
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■ There is no "holiday 
season" at TMI. Around the calendar, we’re 
meeting and beating rigid specifications for 
straightness, finish, close tolerance and special 
shaping in cold drawn stainless and alloy tub- 
ing that "talks turkey" in no uncertain terms. 
We've carved ourselves a position of respect 
and responsibility. 


■ Who “sits around the table" to share TMI 
tubing? Design and experimental engineers, 
production superintendents, purchasing 
agents . . . and management. 



Dec. 7-9— National Association of Manufac- 
turers, 60th Annual Congress of Ameri- 
can Industry. Waldorf-Astoria Hotel, New 

Dec. 12-16— Nuclear Engineering & Science 
Congress &■ Atomic Exposition, spon- 
sored by Engineers Joint Council, Public 
Auditorium, Cleveland, Ohio. 

Dec. 15-17— Fall Meeting. USA National 
Committee. URSI (International Radio 
Scientific Union). University of Florida, 
Gainesville. Fla. 

Dec. 17— Nineteenth Wright Brothers Lec- 
ture, U. S. Chamber of Commerce Bldg. 
Auditorium. Wash., D. C. Wright Day 
Dinner at Sheraton Park Hotel. 

Jan. 9-10— Second National Symposium on 
Reliability and Quality Control in Elec- 
tronics. sponsored by Institute of Radio 
Engineers, Hotel St3tler, Washington. 

Jan. 9-15— Society of Automotive Engineers, 
Annual Meeting. Sheraton-Cadillac and 
S taller Hotels. Detroit. 

Jan. 19-21— National Simulation Conference 
sponsored by Dallas-Fort Worth Chapter 
of Institute of Radio Engineers' Group on 
Electronic Computers, Dallas, Tex. 

Jan. 25-26— Institute of the Aeronautical 
Sciences, 24th annual meeting, Shcraton- 
Astor Hotel, New York, N. Y. Jan. 25- 
Honors Night Dinner. 

Jan. 25-26-Plant Maintenance & Engineer- 
ing Show and Conference, Convention 
Hall. Philadelphia. 

Feb. 2-5— National Symposium on Micro- 
wave Techniques, sponsored by Institute 
of Radio Engineers' Antenna & Propa- 
gation Group and Theory & Techniques 
Group. Philadelphia. 

Feb. 7-9— Society of the Plastics Industry, 
11 tli annual Reinforced Plastics Div., 
conference. Hotel Chalfontc-Haddon Hall, 
Atlantic City. N. J. 

Mar. 19-21— Society of Automotive Engi- 
neers. national production meeting and 
fonim. Hotel Statler, Cleveland, Ohio. 

Apr. 9-12— Society of Automotive Engineers, 
national aeronautic meeting, aeronautic 
production forum and aircraft engineering 
display. Hotel Statler. New York. N. Y. 

Apr. 22-26— American .Association of Air- 
port Executives. 29th annual convention, 
Hotel Carter. Cleveland, Ohio. 

May 2— Society of Aeronautical Weight 
Engineers. 14th annual conference. Fort 
Worth, Tex. 

May 14-17— First Design Engineering Show. 
Convention Hall. Philadelphia. Managed 
bv Clapp & Poliak, Inc., 541 Madison 
Avc., New York. N. Y. 

June 5-8— Society of Automotive Engineers, 
summer meeting, Chalfonte-Haddon Hall, 
Atlantic City. N. J. 

June 11-15— Society of the Plastics Industry. 
Seventh National Plastics Exposition. 
New Coliseum, New York, N. Y. 

June 17-21— American Society of Mechani- 
cal Engineers, semi-annual meeting. Hotel 
Statler, Cleveland. Ohio. 

June 17-22— American Society for Testing 
Materials, 59th annual meeting and 12th 
apparatus exhibit, Chalfonte-Haddon Hall. 
Atlantic City, N. J, 

June 19—' The Council of the International 
Civil Aviation Organization, tenth ses- 
sion, Caracas, Venezuela. 




simplify your vinyl sleeving 
requirements with one grade 

FOR GENERAL PURPOSE USE 


Brand new Resinite EP-69A embodies 
all the necessary properties for a 
"general purpose" insulation sleev- 
ing . . . good dielectric character- 
istics, oil resistance, a wide, effec- 
tive temperature range and a satis- 


FOR SPECIFICATION USE 


Resinite EP-69A is designed specific- 
ally to exceed all requirements of 
specification MIL-l-6318. (Type F, 
Form 11, Grades A and B, Class I and 
II, Category 1 and 2). It provides a 
working temperature range from 
— 48"C to +90‘C and a dielectric 
strength of 750 voltsAnil. In addition, 
it is corrosion, fungus, oil and flame 
resistant beyond specifications. 


Simplify your vinyl sleeving require- 
ments with one grade— Resinite 
EP-69A. Write for samples and per- 
formance data. 



AVIATION WEEK, December 5, 1955 


WHO’S WHERE 


In the Front Office 

J. C. Garrett, founder of the Garrett 
Corp., board chairman. W. C. Whitehead, 
executive vice president, president of the 

James E. Lee lias been promoted to ex- 
ecutive vice president of United Aircraft 
Export Corp. Robert B. Muir and Harvey 
Jolly have been appointed vice presidents. 

Russell B. McNeill, vice president-admin- 
istration, Hottdaillc Industries, Inc., Buffalo. 
N. ,Y. formerly administrative assistant to 
Houdaille's president, he is a special con- 
sultant to USAF in logistics. 

Maj. Gen. James McCormack, Jr., ( USAF 
ret.), special advisor to president of Massa- 
chusetts Institute of Technology, formerly 
director of research and development, 
Deputy Chief of Staff (Development). 
Washington, D. C. 

Stephen J. Nesbitt, assistant to president 
of Flight Equipment & Engineering Corp., 
Miami, Fla. He remains in the firm’s Wash- 
ington, D. C. offices. 

Honors and Elections 

Dr. Noah S. Davis, president, American 
Rocket Society. He is manager of special 
products department, Becco Chemical Divi- 
sion, Food Machinery & Chemical Corp,, 
Buffalo, N. Y-. specializing in concentrated 
hydrogen peroxide for military use. 

George T. Hayes, chairman, aviation divi- 
sion executive committee, American Society 
of Mechanical Engineers. He is Washing- 
ton office manager, Stanford Research Insti- 

Everett M. Hicks, member of the Ma- 
chine Tool Manufacturers Industry Advisory 
Council, Business & Defense Services Ad- 
ministration, U. S. Department of Com- 
merce. He is vice president-manager. Grind- 
ing Machine Division, Norton Co., Wor- 
cester, Mass. 

Changes 

J. A. R. Kay, general manager, A. V. Roe 
& Co., Ltd., Manchester, previously execu- 
tive assistant managing director to Sir Roy 
Dobson. 

Louis B. Zambon. engineering manager 
of General Electric Co.’s Aircraft Gas Tur- 
bine Division, Cincinnati, Ohio, where he 
will handle preliminary designs on new 
engines and all design of controls and ac- 
cessories . . . Arthur Cavanaugh, manager, 
aviation and defense industries sales, Okla- 
homa City territory, GE's Southwestern dis- 

Art Cocagnc, director of field engineering, 
Whittaker Gyro, Inc., Van Nuys, Calif. 

A. Leslie Valdcr, sales managcr-Scotland, 
British Overseas Airways Corp. 

Alastair Thomson, commercial manager. 
Seaboard & Western Airlines. 

Maj. Gen. Charles F. Born, (USAF ret.), 
service engineering director. Apparatus Divi- 
sion, Texas Instruments, Inc., Dallas. Tex.. 
previously commander of Crew Training Air 
Force, Randolph AFB, Tex. 

(Continued on page 118) 


INDUSTRY OBSERVER 

► A major re-organization in General Electric will combine all the com- 
panv's diverse avionic-systems activities under the firm's Electronics Division, 
while splitting off radio-TV which has been placed in the company's Con- 
sumer Products Group. The Electronics .Division, together with GE's Air- 
craft Gas Turbine and Atomic Products Divisions, will make up the new 
Electronics, Atomic and Defense Systems Group. The move is expected to 
strengthen GE’s avionic systems capability, previously handicapped some- 
what by the firm’s earlier decentralization. 

► Static testing and launching facilities for the Atlas missile are being built 
for Convair at Patrick AFB, Fla., by the Los Angeles firm of Daniel, Mann, 
Johnson and Mendenhall. Control blockhouse has a 25-ft. thick roof. 
The engineering company also designed North American Aviation's test 
facilities in the Santa Susana Mountains (AW Nov. 28, p. 16) and is 
working on a pilot facility at Inyokem for Navy use in developing solid 
propellants for rockets. 

► Systems responsibility for Bomarc missile guidance and ground environ- 
ment equipment has been relinquished by Boeing Airplane Co., and given 
to a New York consulting engineering firm, to enable Boeing to concentrate 
its efforts on the missile itself. 

► Air Force Secretary Donald A. Quarles, as chairman of the Air Navigation 
Development Board, has called the three Vortac committee consultants 
back into service to evaluate the results of recent tests which indicate that 
interference between Tacan stations on the same or nearby frequencies may 
be more serious than originally anticipated. 

► Two major East Coast avionics’ firms are competing with several large air- 
frame companies for a prime pilotless-aircraft contract. One of the firms has 
named a smaller company as its airframe sub-contractor. 

► New approach to short-life missile stabilization or guidance is a coast-down 
gvro energized by miniature solid-propellant rocket jet reacting against 
buckets mounted on the gyro rim. Scheme being developed for the Army is 
a variation on toqicdo gyros which use a spring for initial energizing. 

► Bristol Aeroplane Co. may manufacture the Sycamore helicopter at its 
subsidiary MacDonald Bros.’ plant in Winnipeg, Canada, if an order for 
Sycamores comes through from the Royal Canadian Navy. 

► Minimum safe life of the Viscount wing is now estimated at 30,000 hours 
compared with 10,000 hours for earlier models. Improvement is due to 
strengthened spar booms and a different alloy in the bottom boom. 

► Advanced development version of the Olympus engine design is running 
on the test beds at Bristol Aeroplane Co. at 18,000 lb. thrust. 

► Douglas and Boeing engineers arc now in England checking the Olympus 
and Conway engines as possible transport aircraft powcrplants. 

► One major reason behind shelving of the Vickers 1000 long-range trans- 
port was runway length limitations on the airplane. Short runways and 
steep approaches at airports like Hong Kong today would have made 
operations from such fields marginal, if not impossible. 

► Look for de Havilland sales pitch for Comet 4 to be built around short 
takeoff and landing performance of the plane as compared to runway lengths 
required for Boeing 707 and Douglas DC-8. 

► Titanium Metals Corp, has reduced titanium sponge prices from S3.75 
to S3.45 per pound. Mill products reductions range from 60 cents to S3 
per pound. 

► Convair has developed a new cargo-passenger version of the. Metropolitan 
440. The new version will have heavier floors and 10-ft. doors to facilitate 
cargo loadings. The plane can be easily converted to all-cargo or all-passenger 
configuration or used as in a combination cargo-passenger configuration. 
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Washington Roundup 


Machine Tool Wrangle 

Blame for halting the reserve machine tool program 
is pinned on Secretary of the Treasury Ccorge Hum- 
phrey “and others primarily concerned with budget 
considerations” by Sen. John Sparkman (D.-Ala.), Chair- 
man of the Senate Small Business Committee. "It is 
generally known that this decision was based on budgetary 
considerations." he said. "This cut is even more danger- 
ous than reduction of military personnel in that it is a 
mistake more difficult to correct.” 

Protesting to Defense Secretary Charles E. Wilson, 
Sparkman pointed out that “as recently as Nov. 4. Secre- 
tary Pike (Thomas P. Pike. Assistant Secretary of Defense 
for Supply and Logistics) wrote me that this procurement 
program would help to increase the efficiency of our gen- 
erally obsolete machine tool reserve.” 

Involved in the reported freeze of funds for machine 
tools is $50 million in Fiscal 1955 funds allocated to 
the Air Force, and $100 million in Fiscal 1956 funds 
for the three services. This spring, Defense Department 
testified before congressional committees that all Fiscal 
1955 funds had been obligated and that the services were 
including in their Fiscal 1956 program “only tools for 
their highest priority end items." Urging approval of 
the $100 million fiscal program at the time. Pike testi- 
fied that machine tool reserve “is a vital part of our 
over-all mobilization program and its omission now 
would, in case of emergency, seriously delay production 
of certain urgent military end items, especially in our 
aircraft and ship programs." 

Rizley Backed 

White House acted well in advance of the year-end 
deadline to re-appoint Ross Rizley chainnan and Joseph 
P. Adams vice chairman of the Civil Aeronautics Board, 
quashing rumors of the pending departure of Chairman 
Rizley. 

The early determination that current bipartisan man- 
agement of CAB affairs will continue next year indicates 
White House approval of the way things have gone this 
year, including a trend on the part of a majority of the 
Board in favor of increased airline competition. 

Red Tape 

First step toward implementing a floover Commis- 
sion recommendation for reducing paperwork burdens 
imposed on industry by the Government has been under- 
taken by the Advisory Council on Federal Reports, which 
reviews report forms and questionnaires for the Budget 
Bureau. The 22-mcmbcr council has indicated an aware- 
ness of how Government paperwork besets flio aviation 
industry with the establishment of new committees to 
work on problems of procurement, renegotiation and 
the airlines. Other areas that will also be explored soon 
include metal fabricating, plant and equipment reports, 
accident forms, and all paperwork involved in employ- 
ment and tax matters. 


Profits Investigation 

Informal executive sessions of the House Armed Serv- 
ices Investigating Subcommittee with aircraft industry 
representatives are underway and will continue for at 


least another two weeks. They arc preliminary to public- 
hearings on Defense Department procurement policies 
on contracts with the aircraft industry. The subcom- 
mittee’s aim: to find out whether profits have been 
excessive under these policies. Tire group is headed by 
Rep. Edward Hebert (D.-La.). 

Jet Transports 

U. S. manufacturers of turboprop and turbojet trans- 
ports have been asked to incorporate military require- 
ments in the design and production of commercial 
models. The request came from the Defense Air Trans- 
portation Administration, which wants airline jet pur- 
chases to fit immediately into Civil Reserve Air Fleet. 

A preliminary meeting of representatives from Boeing. 
Douglas and Lockheed was held in Washington with 
Theodore Hardecn, Jr., DATA Administrator, to work 
out a program. Hardecn says it should be cheaper to 
first incorporate the craft's military requirements rather 
than undergo costly modifications later. 

Carriers ordering jets may accept the DATA proposal 
in order to be eligible for rapid tax write-offs. At the 
present time, DATA has applications for fast write-offs 
in excess of a 300-aircraft limitation which arc for 
piston-engine equipment as well as for recent jet orders. 

Westinghouse J40 

Senate Preparedness Investigating Subcommittee plans 
a thorough investigation of the J40 engine program of 
Westinghouse Electric Co. In addition to completing an 
investigation of the F3H Demon, built by McDonnell 
and powered with the J40, the subcommittee wants to 
ascertain the effects of the failures in the J40 program 
on other aircraft programs, costsvisc and otherwise. Navy 
originally planned powering the Douglas F4D and A3D 
and the Grumman F10F with the J40. 


Air Controller Shift? 

Study of federal manpower utilization being con- 
ducted by the House Post Office and Civil Service 
Committee includes a proposal to transfer air traffic con- 
trollers from the Civil Aeronautics Administration to the 
states or municipalities. 

Bilateral Troubles 

Toughest problem in the current tangle of bilateral air 
agreements has turned out to be with the British. More 
than a half-dozen deals arc in progress including those 
with Belgium, Colombia. India. Japan and the Nether- 
lands, but the most difficulty has been experienced with 
Great Britain. 

Although there has been an exchange of notes since 
U. S.-British negotiators last met in June, there is no 
immediate prospect of any settlement on some of the 
more controversial items. These include authority for 
Tokyo-Hong Kong sen-ice by Northwest Airlines: approval 
of TWA's Frankfurt-Zurich sendee granted by Civil Aero- 
nautics Board; entry of Pan American into Barbados; and 
a route segment for Delta Air Lines between Jamaica and 
Puerto Rico. 

—Washington staff 
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Fighter Speed-Up May Be Decelerated 


Symington says pledged acceleration may be cut; 
USAF admits F-104 production is ‘being reviewed.’ 


By Katherine Johnson 

Washington— Differences between 

the Administration and its Democratic 
critics on aircraft production plans to 
meet the threat of Russian airpower 

S ains, smoldering since last summer, 
ared up last week. 

Sen. Stuart Symington (D.-Mo.), a 
former Secretary of the Air Force who 
lias led the Democratic opposition to 
the Administration's national defense 
policies, said that the speed-up of su- 
personic fighter production ordered by 
the Air Force may be dropped. 

Symington will request the Senate 
Armed Services Committee, of which 
he is a member, to investigate any fail- 
ure to follow through on the fighter 
program when Congress convenes. 

Last June, the Air Force in a formal 
statement told the Senate Appro- 
priations Committee that accelerated 
production had been decided upon for 
the McDonnell F-101 and the Lock- 
heed F-104 (AW June 27, p. 12). Tin's 
was the second repercussion following 
from the Moscow Mav Dav aircraft 
show (AW May 23, p.’l2). 'The first 
was a 35% boost in production of the 


Boeing B-52 long-range bomber, involv- 
ing an additional appropriation of S206 
million, which was enthusiastically 
voted by Congress. 

Last week, the Air Force said: 

• The ordered acceleration in the 
F-101B interceptor version "is con- 
tinuing.” 

• An acceleration in the F-101A 
bomber escort version “was not in- 
cluded in the speed-up program.” 
(USAF’s statement to the Senate com- 
mittee simply mentioned the F-101). 
A cutback in F-101A production is un- 
der consideration. 

• Ordered acceleration in F-104 produc- 
tion is "being reviewed." 

Industry sources reported, however, 
that a stretch out in the F-104 pro- 
gram appears certain. 

'Deluded' 

Addressing the Jcfferson-Jackson 
Maryland State Dinner, Symington 
said: 

"When the Congress and the press 
finally obtained from the Department 
of Defense a true evaluation of the new 
jet planes in the Moscow fly-overs of 
last spring, the department thereupon 


pledged the Congress to accelerate new 
fighter plane production, and the de- 
partment added that no new money 
would be needed to step up the delivery 
of F-lOls and F-104s— the two newest 
fighters.” If supersonic fighter produc- 
tion is curtailed, he added, “the Con- 
gress will have been deluded along with 
the people.” 

Objecting to cutbacks in Army, Navy 
and Marine Corps program, as well as 
the Air Force, Symington charged that 
the Administration has impounded de- 
fense funds appropriated 6v Congress, 
delayed the release of money to be 
spent, set "secret" spending ceilings, 
and “most important, news of these ac- 
tions was withheld from the people.” 

He called for a raising of the "the 
'silent curtain’ that this Administration 
has lowered over the dangers we face” 
from growing Soviet military strength. 

He pointed out that shortly after tak- 
ing office in 1953 the Administration 
first cut the Air Force program by S5 
billion and then the Army and Navy 
programs by S2 billion, and that “in the 
ensuing two years the Army, Navy and 
Marines were reduced still further.” 

He said USAF “is growing but not 
nearly as rapidly, or as large, as orginally 
planned. It took two years of air parades 
over Moscow, plus strong congressional 
pressure, to force Administration action 
on a stepped-up air program.” 
Retaliatory Power 'Unequaled' 

Meanwhile, Secretary of Defense 
Charles E. Wilson declared that the 
present “retaliatory power” of the armed 
forces "is unequalled in the world and 
we plan to keep it so.” He said the Ad- 
ministration is pushing the development 
and production of new planes and 
guided missiles. In an address to the 
American Municipal Assn., he added. 

"We could say, ‘here is the amount 
of money that we should spend for se- 
curity, and there will be no more.' If 
this were done, the military people 
would have to limit their forces accord- 
ingly. I don’t favor this approach. 

“The other extreme would be to say 
to the military people: ‘What would you 
like to have— money is no object— what 
do you want?’ I don’t favor that ap- 
proach cither.” He said the Administra- 
tion aims at a balanced program be- 
tween these two extremes. 

Symington made these points: 

• “The Communists now have more 
long-range jet bombers than we have. 


U.S. Airpower Status Will Be Rev iewed 

The U. S. airpower position faces two major reviews when Congress meets. 

Hie relative position of U. S. and Soviet power will be scrutinized by the Senate 
Disarmament Subcommittee established in the closing days of the last session. 
Headed by Sen. Hubert Humphrey (D.-Minn.), it includes top members of tire 
Foreign Relations and Armed Services Committees, including Sen. Alben Barklev 
(D.-Ky.), Sen. William Knowland (R.-Calif.), Sen. Leverett Saltonstall (R-Mass.), 
and Sen. Stuart Svmington (D.-Mo.). Humphrcv points out that it must be known 
how the U. S. stands defense-wise compared With the rest of the world before 
disarmament can even be considered. The subcommittee’s staff is gathering facts. 

The effect that failure to obligate Air Force funds for procurement will have on 
air power will be investigated by the Senate Appropriations Committee. 

This spring the Senate wrote a directive into the Fiscal 1956 USAF budget that 
“funds . . . .for aircraft and related procurement shall be. obligated and expended 
as speedilv as possible consistent with proven technological developments to the 
end that the U. S. shall not fall behind any nation in the world in air power.” 

In final congressional action, this was modified to a statement by the House and 
Senate conferees on the measure that they are “completely agreed that the build-up 
of Air Force ... be accelerated to the extent possible consistent with proven tech- 

Contract cancellations for aircraft procurement in the first quarter of Fiscal 
1956 exceeded new obligations by more than $91 million. 
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Quarles Defends Air Force Policy 


Our own experts admit they can out- 
produce us now, and in the future, pro- 
vided we follow our present production 
program, and they continue the rate of 
progress they have made to date." 

• Development of guided and ballistic 
missiles has been on a casual basis. “For 
two years we dropped entirely the de- 
velopment of the now-acknowledged 
most important weapon in the whole 
missile field-thc IBM. . . . Even now 
we are not making an all-out effort.” 

• The “rather grim picture" in the 
manned aircraft field is that "present 
production programs will barely sustain 
our current forces, much less keep them 
modem and superior.” 

• Because of inadequate operation 
funds. "Right now, in Korea, where our 
flyers should be ready to go at an in- 
stant’s notice, our pilots can barely 
maintain proficiency in landings and 
take-offs." 

• “We must be ready to meet any 
threats pertinent to commitments in the 
Far East, in the Near East, in Europe, 
and at home. But the over-all forces 
necessary are being progressively reduced 
in both size and effectiveness. 

"Army garrisons in the Far East are 
being sliced to token forces. 

"Even the new weapons we now pos- 
sess cannot offset the almost total lack 
of friendly strength on the ground, all 
along the Asian fringe, from Formosa 


Los Angeles-Air Force Secretary 
Donald A. Quarles declared here last 
week that the USAF goal of 1 37 wings 
“is sound and will provide a force suf- 
ficient to deter Communist aggression.” 

Speaking to the Los Angeles Rotary 
Club at about the same time one of his 
predecessors, Sen. Stuart Symington 
(D.-Mo.), was denouncing Defense De- 
partment production plans and the Air 
Force’s ability to meet Soviet aggression. 
Secretary Quarles expressed confidence 
that present planning, "steadily and in- 
telligently adhered to, will see us 
through." 

Quarles admitted that the Soviet 
Union leads the U. S. in airplane quan- 
tity but added that, “We arc superior 
in the number and variety of atomic 
weapons and the aircraft required to de- 
liver them." He had this to say about 
present U. S. aircraft: 

• B-58. He described the Convair super- 
sonic bomber as a forward-looking devel- 
opment. “We arc very' much interested 
in it, but will reserve judgment until we 
know more about it.” 

• B-52. “I regard the B-52 jet bomber 
as the most formidable expression of air- 
power in the history of military aviation. 
Its range, which can be augmented by 
refueling techniques, its bomb load, its 
highly skilled crews, coupled with elec- 


tronic equipment which makes it possi- 
ble for its crew to find and hit any target 
anywhere in the world in any weather, 
constitute a weapons system which no 
other nation can match.” 

• B-47. "We have so many B-47 jet 
bombers in operational use that we were 
able recently to stretch out our produc- 

Quarles warned, however, that a com- 
bination of strategic, defensive and tac- 
tical airpower can continue to be 
effective only by constant moderniza- 
tion to take full advantage of the prod- 
ucts of research and engineering skills 
which must be maintained year after 
and as long as needed. 

On another tack, he attempted to al- 
lay fears that Southern California air- 
craft and guided missile plants would 
be moved away from the state in line 
with the Defense Department’s dis- 
persal policy. 

"I believe that this poliev carries no 
threat to presently established aircraft 
plants,” he said. "The aircraft and elec- 
tronics facilities available here on the 
West Coast, and in particular the very 
important ones right here in Los An- 
geles, are indispensable to the mainte- 
nance and continuing development of 
airpower as we now know it and as we 
envision it for the future.” 
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C-123, H-21 Pass Maneuver Tests 


By Claude Witze 

Fort Polk, La.-The Fairchild C-123 
assault transport and the Piasecki H-21 
helicopter, two of the newer supporting 
weapons of the Air Force, are proving 
their versatility and ability under simu- 
lated combat conditions in Exercise 
Sagebrush. 

Attached to the 18th Air Force, the 
C-123 and H-21 are being used pri- 
marily to help maintain the intra-thea- 
ter airlift for Sagebrush, largest military 
maneuver to be held in the U. S. since 
World War II. Air operations in the 
exercise cover seven states. 

Col. Jamie Gough, the 18th's 
Deputy Chief of Staff for Operations, 
told Aviation Week: “We have come 
to believe firmly that every airlift plane 
needs to be all-purpose. If a plane is 
good for only one of our tasks, it is 
not the best possible investment for the 
Air Force. We feel that the C-123 can 
do all that the C-124 and C-119 can 
do, besides serving as an assault trans- 

"Everybody wants a plane for his 
specific job. One of the things we 
learned in Korea and Indo-China was 
that this order can't be filled. We need 
all-purpose planes,’’ he said. 

First Mission Aborted 

Prior to Sagebrush, the C-123 had 
been subjected only to single-plane 
tests. In its first assault run here, fol- 
lowing a 2,000-man paratroop drop by 
Aggressor forces from C-119s, the new 
Fairchild twin-engine transports aborted 
their mission and turned back. 

The reason was that the landing area 
was not cleared of airborne troops 
when the C-123s arrived at the drop 
zone. They were meeting “enemy” 
resistance and the Air Force control 
team ordered the pilots to return to 
England AFB. 

In a repeat performance the follow- 


ing day, the mission was successful, but 
the aircraft did not land in the drop 
zone. They were cleared to land in a 

Coi. Gough feels that valuable les- 
sons were learned from this test. It may 
be, he says, that the assault transports 
should precede the paradrop or that 
they newer should seek to land in the 
drop zone. The exact tactic, he feels, 
will be perfected before the 18th has 
taken delivery on many more of the 
new assault transports. 

Here are some of Col. Gough's ob- 
servations on the C-123: 

• Like the helicopter, it has greater 
accuracy than the paradrop. It can put 
men, equipment or supplies right where 
they are wanted, terrain permitting. 

• It permits 100% rccovcty of the men 
and goods in an assault operation; 
nothing is lost, injuries kept to a mini- 
mum, fragile equipment landed safely. 

• It can carry in some large items— 

particularly guns— that cannot be 

dropped from present equipment. 

• It gives the airlift operation more 
flexibility. 

Sagebrush also is giving the 18th a 
chance to try this new aircraft on its 
medical evacuation mission. 

Two air evacuation runs are sched- 
uled daily within the maneuver area, 
with flight nurses and medics of the 
ISth’s Acromedical Evacuation Group 
loading and offloading the patients and 
caring for them in flight. 

New Copter Utilization 

Flundrcds of actual maneuver casual- 
ties have been brought out of the sim- 
ulated war zone on these runs. The 
C-123, Col. Gough points out, is able 
to operate out of short dirt strips near 
the front. Their use cuts down on long 
and tortuous ambulance rides. In a 
real war, they would save many lives, 
duplicating in many respects the job 
done during the Korean war. 


Major handicap to the C-123 is that 
a few stumps or a bad ditch across a 
landing area can abort a mission or 
wreck the plane. It is not difficult for 
an enemy to spoil a landing place if 
he has time and proper demolition 
equipment. 

Col. Gough says the 18th continues 
to leam of new utility from the H-21 
helicopter. One of the activities that 
will be studied most closely in the final 
evaluation of Sagebrush will be the 
placement of USAF’s 14-man Combat 
Control Team in the drop zone before 
the paratrooper invasion. 

The group must be mobile, prepared 
to go along with Army units in the 
field, prepared to send information back 
to the Air Force, directing assault 
landings, equipment drops and fighter- 
bomber support when it is needed. 

Early in the game it was learned that 
these units could not keep up with the 
action when they operated from trucks 
on the ground. Now the H-21s land 
the team, provide it with jeeps and 
trailer trucks, complete with communi- 
cation equipment. 

Night Airlift 

USAF is confident that the H-21 is 
fast enough to do the job quickly, 
evading enemy action. Goal is to effect 
the first C-119 drop 20 minutes after 
the Combat Control Team leaves the 
helicopters. 

Despite widespread talk that heli- 
copter operations are seriously limited 
in darkness, the 18th is proving that 
the H-21 is not grounded outside of 
daylight hours. Crews have been con- 
ducting night practice that was put to 
use in Sagebrush. 

Midway in the exercise, the U. S. or 
friendly joint Operations Center had 
to be moved 90 miles from England 
AFB to Ruston, La. Thirteen H-21s 
did the job for all air-transportable 
equipment and did it at night. 

To the 1 8th ’s commanders, this was 
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an important test. The mission was per- 
formed with ease and the equipment set 
up for action before arrival of communi- 
cations centers built into trailers. 

Col. Gough said the 18th has avail- 
able 72 Douglas C-124s, 128 Fairchild 
C-119s, nine Fairchild C-123s, 15 Si 
korsky H-19sand 16 Piasecki H-21 heli- 

Exercise Sagebrush is not providing 
the 18th with a test of a new con- 
cept of its mission in nuclear war. Maj. 
Gen. Chester E. McCarty, commander 
of the 18th, emphasizes the fact that 
Sagebrush is not interfering with regu- 
lar world-wide operations. The 18th is 
meeting the demand for routine service 
to other countries as well as Army and 
Air Force intra-theater needs for Sage- 
brush. 

“Actually," Gen. McCarty told Avi- 
ation Week, “so far as the 18th is 
concerned, there is little difference be- 
tween war and peace when it comes to 
the performance of our missions." 

Sagebrush requires movement of per- 
sonnel and supplies to support 140,000 
men and more than 1 ,200 aircraft. Here 
are the 18th’s missions: 

• Unit deployment. 

• Airdrop supply operations. 

• Airlanded supply operations. 

• Scheduled airlift. 

• Acromedical evacuation. 

• Airborne operations. 

• Special airlift. 

Emergency Use 

Not all of the soldiers and equipment 
arc hauled into and around the Sage- 
brush theater by the 18th. Gen. Mc- 
Carty takes a firm stand in favor of 
ground transport whenever it can be 
used. Airplanes, he says, arc premium- 
priced carriers even for USAF and 
should be called upon only when their 
speed is essential. 

"Airlift should not be used to replace 
ground transport because some supply 
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officer failed to get his requisition in on 
time,” he says. However, when there is 
a real emergency, such as a unit of 
troops that is cut off and in critical need 
of food, ammunition or medical sup- 
plies, Gen. McCarty waives all routine 
requirements. 

The paperwork and channeling of the 
request through an Air Transportation 
Board is not necessary in these wartime 

After allowance for the scheduled air- 
lift service and necessary training flights, 
which Gen. McCarty will not curtail 
during the maneuvers, there still are 
more than 300 dgily Hying hours to sup- 
port Sagebrush. The time is calculated 
just as it would be in a shooting war- 
on the basis of aircraft utilization rates 
made possible by available gasoline and 

Sagebrush Airlines, the 18th sched- 
uled flight service into the Louisiana 
area from bases all over the U.S. has 
been expanded to include a regular run 
from the Carolinas to Oklahoma and re- 
turn, using C-124s. 

The C-124 flights begin and termi- 
nate at the 63rd Troop Carrier Wing’s 
home base at Donaldson AFB, S. C. 
They stop at Pope AFB, N. C., Stewart 
AFB, Tcnn., and England and Lake 
Charles AFB in Louisiana, en route to 
Ardmore, Okla. 

Most of the scheduled Sagebrush 
runs are made by C-119s of the 314th 
Troop Carrier YVing at Stewart AFB, 
Tenn., the 464th Troop Carrier Wing 
at Pope AFB, N. C., and the 463rd 
Troop Carrier Wing at Ardmore AFB, 
Okla. 


The scheduled runs, used by both 
Army and Air Force, connect bases from 
Norfolk, Va„ to Clovis, N. M„ on 
time-table runs carrying mail, passengers 
and high-priority small-bulk cargo. All 
flights go into or out of the Sagebrush 
maneuver area. 

Industry Is Warned 
On Critical Materials 

Department of Defense warned last 
week that shortages of critical materials 
may force conservation of their uses in 
aircraft gas turbine engines. 

Frank D. Newbury, Assistant Secre- 
tary of Defense for Applications Engi- 
neering, told a special joint industry- 
government conference that substantial 
conservation progress has been made 
but high stresses and temperatures in 
jet engines have led to unprecedented 
use of certain critical materials. 

These materials, Newbury told the 
conference, are tungsten, molybdenum, 
nickel, chromium, cobalt and colum- 

Newbury noted that a Department 
of Defense instruction (4000.16) has 
been issued to provide a system of sur- 
veillance to show from year to year the 
status of these materials with respect 
to mobilization readiness. 

An Air Force presentation cited im- 
portant reductions in critical materials 
usage in jet engines resulting from its 
conservation program. Lt. Gen. C. S. 
Irvine, Deputy Chief of Staff for Ma- 
teriel, said the average use of colum- 
bium, tungsten and cobalt has been 



reduced by 50%, nickel by 35%, and 
chromium by 5%. 

These reductions were made possible, 
he said, by improved fabricating tech- 
niques and the use of alternate matc- 

He warned industry, however, that in 
future aircraft the critical materials 
problem will be more serious as high 
stress and temperature will extend from 
the engine to the airframe. 

USAF Heavy Press 
Program Completed 

The heavy forging press program of 
the Air Force was completed when the 
fourth unit was put into operation re- 
cently at the Wyman-Gordon plant. 
North Grafton, Mass. 

The Wvman-Gordon unit is a 50,000 
ton press. The other 50,000 ton press 
is in operation at the Aluminum Com- 
pany of America plant, Cleveland, 
Ohio. Two other forging presses, both 

35.000 ton units, also are located at 
Alcoa and Wyman-Gordon. 

The Air Materiel Command reports 
that its extrusion press program is ex- 
pected to be completed in 1956. Six 
extrusion presses arc scheduled in this 
program. Four are in operation. Two 

8.000 ton units are in operation at the 
Kaiser plant, Halcthorpe, Md. A 12,- 
000 ton unit is operated at Curtiss- 
Wright. Buffalo, N. Y„ and a 14,000 
ton unit at Alcoa, Lafayette, Ind. An 

8,000 and a 12,000 ton press arc being 
set up at Harvey Aluminum. Los An- 

AMC said it expects substantial cost 
reductions through the use of the heavy 
press program. Parts being manufac- 
tured include bulkheads, engine mounts 
and fin and wing spars. Parts for the 
presses came from Japan, Italy, Scot- 
land, England and France. Two extru- 
sion presses were completely built in 
Germany. 

Instrument Trainer 

The Air Force has developed the first 
twin-jet basic instrument trainer for 
ground-based training under simulated 
flying conditions. 

Manufactured by Link Aviation, and 
designated the ME-1, it is the first new 
basic trainer to be developed in five 
years, according to the Air Research 
and Development Command. 

It has actual movement in roll and 
pitch, and only instrument indications 
in yaw. Previous trainers have had 
either actual movements in all three 
areas, or no movement at all. 

As an improvement over the vague 
"whirring” sound of previous trainers, 
the ME-1 simulates actual engine, air 
and wheel sounds. 
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Industry Faces Solid Labor Front 
In Impending AFL-CIO Merger 


Los Angeles— With the CIO-AFL 
merger this month, the aircraft industry 
will face a united labor front at the 
bargaining table for the first time. 

Previous efforts of the two unions to 
work together in the aircraft industry 
have failed, but it appears that, by the 
time negotiations open next year, a 
joint labor-union program will be rcadv. 

A. C. McGraw, of the International 
Association of Machinists (AFL) told 
delegates to the recent National Air- 
craft Conference of the United Auto 
Workers (CIO) that planning already 
has begun. 

"Last night,” he said, "we had a 
chance to practice what we preach- 
members from the several Douglas 
plants-some of yours, and some of ours 
—met, they met jointly.” 

“Guess who is unhappy about the 
meeting? You don't need three guesses 
—Donald, Sr., and all his hired hands 
have been dreading the day we would 
get together.” 

The UAW-CIO also is pointing out 
to its members that the day has arrived, 
that the merger will mean greater suc- 
cess in aircraft bargaining. A CIO 
statement has declared: 


“An important aspect of the overall 
collective bargaining problem in the 
aircraft industry is that union strength 
in relation to the industry is divided. 
The UAW-CIO and IAM-AFL repre- 
sent by far the largest segments of the 
aircraft workers in the country. With 
the AFL-CIO merger on the threshold 
of realization, it becomes even more per- 
tinent that both these great and pro- 
gressive unions work hand in hand 

collective bargaining goals in the air- 
craft industry.” 

The UAW-CIO promises that the 
two rival unions will now coordinate 
their bargaining activities and present 
a solid front to the industry, thereby 
countering what the union calls the 
"enviable job” done by the industry in 
maintaining a solid front toward the 



meetings already undertaken with IAM 
representatives have proved of real value 
in setting the stage for coming negotia- 
tions,” the union said. 

AFL official McGraw told CIO dele- 
gates that planning already has been 
started on the various specifics of prac- 


tical cooperation on a day-to-day basis. 

"It is (our) intention to translate the 
willingness to work together into af- 
firmative and constructive action,” lie 
said. 

Earlier. UAW-CIO vice president 
Leonard Woodcock outlined what the 
unions will seek in next year's negotia- 
tions (AW Nov. 28, p. 18). Now it 
is clear that coordinated action will be 
one of the keys to achieving these goals. 
It adds up to a much tougher job next 
year for aircraft industry negotiators. 


V-IOOO Specifications 

London— Vickers-Armstrongs. Ltd., dis- 
appointed over the decision by the British 
Ministry of Supply cancelling orders for 
the V-1000 (AW Nov. 21, p. 9). re- 

• Gross 'weight If 2-17,000 lb. 

• Nonstop transatlantic payload of 21,- 
600 lb. 

• Range of 4.800 nautical miles. 

• Speed of 440 knots carrying 100 first 
class passengers. 

• V-1000 would have carried a 25.000 lb. 
payload on Commonwealth routes and 
would have been able to use all major 
airports on those routes. Vickers said the 

$7,000,000 P ^ PP 
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CABIN holds two litter cases., pilot, medical, attendant, co-pilot. 


Bell Turbine-Powered Helicopter 
To Have 15,000-Ft. Hover Ceiling 


Bell Aircraft Corp. rolled out a full- 
scale mockup of its turbine-powered 
helicopter, the XH-40 last week. Win- 
ner of the Army's utility helicopter de- 
sign competition, it has a purported 
climb potential equal to that of a 
World War II fighter. Among other 
features are: 

• In-flight blade tracking. On present 
helicopters, adjustments must be made 
on the ground to track and trim rotor 

The XH-40 pilot will be able to make 
the necessary changes for smoother fly- 
ing while in flignt. 

• Light weight, estimated at 35% be- 
low that of its counterparts. 

• Free-wheeling turbine engine (the 


Lycoming XT-53) resulting in signifi- 
cant savings in weight, wear and main- 
tenance time. Turbine engine also 
eliminates fans, spark plugs (a sore 
point in Korean-war helicopter opera- 
tions) and reciprocating parts. 

• Flight period of 1,000-hr. between 
overhauls as compared with the maxi- 
mum time of 600 hr. for present heli- 

• Wide range of fuel. The Lycoming 
XT-53 can operate efficiently on JP-4, 
all-purpose automotive, aviation fuel 
and kerosene. 

Bell engineers say the single-rotor 
helicopter will have a vertical climb 
rate of 1,900 ft. per minute from sea 
level and approximately 15,000-ft. hov- 


ering ceiling out-of-ground effect on a 
standard day. 

The out-of-ground effect hovering 
ceiling, they say, will be 7.000 ft. on a 
95-degrec day at gross weight. 

Range of the XH-40 is estimated at 
approximately 200 nautical mi. with 
full payload. 

Bell says weight savings, through use 
of the turbine engine, will provide the 
XH-40 with a 100% increase in payload 
and a 43% increase in cruise speed over 
similar reciprocal engine-driven utility 
helicopters. 

Another feature of the mockup are 
permanent work platforms and hoist 
mountings, built-in hub wrench and 
simplified structural breakdown for 
quick and easy field maintenance and 

After Army-suggested refinements in 
the helicopter are completed, Bell will 
construct three XH-40s for flight test- 
ing. 
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Unmatched in its flight range for speed, efficiency, 
and economy of operation . . . unexcelled for 
reliability— the Convair is now flown by thirty-five 
leading airlines throughout the world ! It performs scores 
of tasks for the U.S. Air Force and the U.S. Navy! 
It serves science as a flying electronic laboratory. And it's the 
choice of leading corporations as an executive transport. 

The Convair continues to set new records for 
versatility and performance — evidence again of 
Convair’s engineering lo the Nth power! 


CONVAIR 




How many riveting 
and welding 
operations can 
you eliminate ^ 
m with 



k Section of Bondolite* floor panel 
(*T.M. Goodyear Aircraft Cor- 
poration) with inserted cargo 
tie-down ring. 



■ Wing flap section made from 
Bondolite. Bend is reinforced 
with Epon Adhesive VI. 






New Epon adhesives are being speci- 
fied to replace expensive riveting and 


contain no solvents, Epon adhesives 

to-metal bonded parts. Contact pres- 
sure alone is all that is required to 
form sound bonds. Surfaces before 
bonding need not be machine-finished 



Epon adhesives have 
cessfully in bonding 
rubber and wood for 
blades, honeycomb w 
fuel tanks, radar at 
tural joints and floe 
Epon adhesives solv 
problem for you? V 
your problem and 
technical informatioi 



SHELL CHEMICAL CORPORATION 
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WATCHFUL PEACE 1955 


The constant Peace and Serenity experienced 
throughout the vast reaches of our colourful land 
have not been disturbed in a decide that won for 
Canada expanded engineering resources and skills. 

To help maintain that status, Avro Aircraft 
accepted the engineering and manufacturing re- 
sponsibility of providing Canada with its first twin- 
jet military aircraft ... a night and day. all-weather, 
long-range interceptor, unlike anything then in 
production in the world. 

The responsibility has been fulfilled. Canada’s 
Royal Canadian Air Force has been equipped with 
the Avro CF-100 in multi-squadron strength. 


Improvements and refinements maintain its rating 
as one of the most effective interceptors of this type 
in the world. And in 1956, CF-IOO’s will start 
augmenting RCAF NATO squadrons in Europe. 

As Canada's second decade of jetpowered aero- 
nautical achievement gets under way, Avro Aircraft 
is undertaking the design and development of a new 
supersonic, all-weather interceptor, which will 
maintain Canada's leadership in producing this 
type of aircraft. 

It's been a decade of progress in Canadian 
Aviation . . . contributing to a decade of Peace that 
gave Canada a worthy place in world aviation. 
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AIR DEFENSE IDENTIFICATION ZONES 
AND DEFENSE AREAS 

DESIGNATED BY THE ADMINISTRATOR OF CIVIL AERONAUTICS 


ADIZ Structure Altered by CAA 


Major changes in the structure of 
the U. S. Air Defense Identification 
Zones (ADIZ) became effective Dec. 1 
on orders of the Civil Aeronautics 
Administration. The ADIZ system 
channels information on civil flights 
through CAA to the Air Defense Com- 
mand. 

The structure changes in the ADIZ 
and in the operating rules are contained 
in Regulations of the Administrator, 
Part 620. "Security Control of Air 
Traffic.” 

Changes in the ADIZ from those 
established January 1?. 1953, include 
a lengthening of the Atlantic Zone to 
the South;' the establishment of a new 
eastern ADJZ running generally down 
the center of the country and swinging 
southeast to join the Atlantic Zone over 
Florida and the elimination of the 
Knoxville ADIZ. 

The new structure also establishes 
a western ADIZ inland from the West 
Coast, abolishing what was formerly 
the Los Angeles, San Francisco and 
Seattle ADIZ. The Pacific ADIZ 
remains substantial)- the same off the 
West Coast. 

Along the northern border a new 
narrow Northern ADIZ replaces the 
Great Falls, Minneapolis and Travers 
City ADIZs and in the Southwest a 


new Southern Border ADIZ has been 
established along the Mexican border. 
The Albuquerque ADIZ remains vir- 
tually unchanged. In the extreme 
northeast a smaller Presque Isle ADIZ 
replaces the former Bangor ADIZ. 

A chart of the new ADIZ is shown 
above. Copies arc available from the 
CAA Office of Aviation Information, 
Washington 25, D. C. 

Lockheed Sends Navy 
New Version of WV-2 

Burbank, Calif.— Weather-reconnais- 
sance versions of the Lockheed WV-2 
radar picket planes are now being de- 
livered to the Navy under the designa- 
tion WV-3. 

First of the WV-3s was delivered to 
Early Warning Squadron Four at the 
Jacksonville (Fla.) Naval Air Station. 
In addition to the electronic equipment 
carried by the WV-2 picket planes, 
WV-3s arc equipped with highly-spe- 
cialized meteorology instruments. 

With the additional instruments, the 
WV-3 may be used either as a long- 
range radar picket aircraft or as a 
"hurricane-hunter.” 

New meteorology equipment includes 
a device known as “Ice Rate Meter” 


which instantly records the rate at 
which ice forms at various altitudes. 
This replaces former instruments that 
were limited to measuring ice thickness 
after it already had accumulated. 

The aircraft also contains a rapid- 
action thermometer with a probe ex- 
tending into the air stream. The probe 
is cooled automatically at the same rate 
at which air flowing against the ther- 
mometer would heat its surface, provid- 
ing an adusted reading that reflects the 
true air temperature at the given alti- 

The WV-3 also incorporates a small 
pressure chamber for use in releasing 
radio sonde balloons. This is somewhat 
similar to a submarine escape hatch. It 
enables weather balloons to be released 
from within the aircraft at altitude 
without depressurizing the main cabin. 

USAF May Redesign 
C-124 for Air Drops 

Donaldson AFB, S. C.-The 18th 
Air Force is studying possible redesign 
of the Douglas C-124 Globemaster to 
permit enlargement of the present 
elevator door for air dropping of heavy 

“TT project originated with experi- 
ments carried out in planning for 
USAF’s logistic support of Operation 
Deep Freeze, U. S. Navy Antarctic ex- 
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Every overhaul requirement 


fox* your business airplane! 



Lei our specialists maintain your business airplane in top condi- 
tion. Experienced mechanics provide every aspect of aircraft 
servicing, from thorough 100-hour checks to complete modernization. 
AiResearch is the only company at Los Angeles International Airport 
with CAA approval for annual relicensing of your airplane. 

A complete engineering department, the finest interior stylists and 
superb craftsmanship assure you of top quality if your problem is 
comfort, speed, range, payload, power or all five. 

Try our rapid and efficient turn-around service! 

TYPICAL AIRCRAFT WE HAVE MODIFIED OR OVERHAULED: 
Douglas DC-3, Super DC-3, DC-4, DC-6 and A-26 — Convair 340 - 


^Research Aviation Service Division 

Los Angeles International Airport, Los Angeles 45, California 
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Aviation Gasoline 


Here is the production, stocks and demands for avia 
Bureau of Mines, Department of Interior, for August 
the period of January through August 1955. 

(Thousa 



Production: (Bv Grades) 

115/145 3.429 

108/135 367 

100/130 3.431 

91/98 577 

Other Grades 386 

Alkvlotc 1.226 

Stocks: (End of Month) 

Bv Grades: 

115/145 2.650 

108/135 .272 

100/130 3.288 

91/98 60S 

Other Crude* 426 

Aiks late . 2.377 

Domestic Demand: 

All Grades 6.182 

Total Demand 
Bs Grades 

115/145 3.158 

108/135 432 

100/130 3.535 

91/98 512 

Other Grades 361 

Alkylate 164 


2.638 

476 

3.634 

476 

286 

1.089 


1.917 

3.499 

895 



5,665 


2,481 

379 

3.538 

548 

317 

46 




2.650 

272 

608 

426 

2,377 

45,705 


24.281 

2.500 

24,242 

3,477 

2,139 

977 


August (Inch) 
1954 

19.883 

2.110 

28.309 

3.967 

1,939 

6.707 


1.917 

383 

3,499 

895 

380 

2.888 


42,908 


19,616 

2.081 

27,276 

3,853 

1.930 

488 


pedition in support of the International 
Geophysical Year. 

In an earlv test last month near 
Davisvillc, R.' 1., a 12.700-lb. tractor 
was successfully dropped. Plans are 
under way to repeat the test this winter 
in Greenland or Colorado under tem- 
perature and altitude conditions similar 
to those in the Antarctic. 

One of the major handicaps to use 
of the C-124 for parachuting equip- 
ment is the present elevator door, which 
is 159 by 93 inches in size. With the 
elevator removed, the 18th AF has 
designed a drop platform that can be 
triggered from the well. Larger and 
heavier items could lie dropped if the 
doorway were enlarged. 

For less bulky supplies, the aircraft is 
capable of dropping 20 tons in two 
minutes, packaged in one-ton bundles. 

In preparation for the Antarctic ex- 
pedition, eight fliers from the 18th AF 
already have left to study conditions on 
the icecap. 

Veterans of the Dewlinc operation 
near the North Pole, the fliers will 
obtain data on weather, terrain and 
other conditions at the Pole Station. 

In October 1956, C-124’s of the 
18th AF will airdrop buildings, tractors, 
equipment and supplies at the Pole Sta- 
tion. A total of about 500 tons will be 
hauled from McMurdo Sound, 750 
nautical miles away. 


Maintenance of the aircraft will be 
performed at a base in New Zealand, 
2,000 miles from McMurdo Sound. 
F.ach plane will flv out of the Antarctic 
area for an overhaul after about eight 
trips over the ice cap. 

United Air Lines Gets 
Certifieate of Neeessity 

United Air Lines has been granted 
a certificate of necessity amounting to 
S23.519.301 for new aircraft by the 
Office of Defense Mobilization with 
80% of the amount allowed for rapid 
amortization. 

Other certificates include: 



Joint Defense Exereise 

Joint air defense exercises will be 
held this winter by the United States 
and Canada. Radar tracking and inter- 
ception by the air forces of both nations 
(including the USAF's Strategic Air 
Command) will be outstanding features 
ol the exercises. 



LIGHTWEIGHT 

MOUNTING BASES 

''I 


Finn has the staff, the laboratory 
and the plant facilities to solve 
your toughest shock and vibration 
problem. ^'QPL", of course. Write 

and learn how you can cut both 
weight and costs with Finn-engi- 
neered vibration mounts and bases. 


FINN- 
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gineering counts 

AT CANADAIR 


Canadair has a new Engineering Test and Development 
laboratory. . . this addition to Canadair's resources 
opens the door to the broader, more intricate phases of 
development work which tomorrow’s engineering demands. 

Canadair engineers have never hesitated to 
break new ground in their constant search for scientific 
advancement and are presently engaged in solving 
the complex problems associated with the development 
of guided missiles and long-range anti-submarine 
aircraft for the RCAF. 
Typical of its engineering performance record is Canadair's 
F86 program which has involved the production 
of six different versions of this aircraft without interruption 
to scheduled delivery. Yes, engineering counts 
at Canadair . . . another reason why people who know say, 
,w\ "you can count on Canadair.” 


In testing, 

In development, 
In performance.. 


C-L CANADAIR 

5 A l —AIRCRAFT MANUFACTURERS — 

’vzj LIMITED, MONTREAL, CANADA 




t ot GENERAL DYNAMICS CORPORATION, Ni 
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Thermal Stability 
Of Jet Fuel Studied 

The problem of aircraft fuel stability 
at high temperatures is becoming in- 
creasingly important as performance of 
new planes is pushed higher and 
higher. 

In combating the so-called “thermal 
barrier" at supersonic speeds, designers 
arc now thinking in terms of using 
fuel as a coolant for the lubricating 
oil, radar, hydraulic systems and air 
conditioning equipment. This, be- 
cause systems using air as a coolant im- 
pose severe drag penalties at high 
speeds and the boundary air is heated 
by friction and compression to such an 
extent that it can not be used as an 
effective coolant. 

Fuels presently specified for jet per- 
formance, however, are thermally un- 
stable at supersonic speeds— the heat 
breaks the fuel down, causing forma- 
tion of insoluble sediment which clogs 
fuel systems and causes critical reduc- 
tions in flow. This not only restricts 
their use as a “heat sink" (coolant) but 


imposes operational limits on gas tur- 
bine engines and may prevent designers 
from taking advantage of maximum 
engine power and efficiency. 

Scientists of Esso Research and En- 
gineering Co. say the problem could 
be solved by aircraft and/or engine de- 
sign. but the addition of extraneous 
cooling and insulating systems brings 
with it weight penalties and impaired 
aircraft performance. 

Another, and perhaps better, solution 
is in the fuel itself. This may take the 
form of segregation of stable petroleum 
stocks. Esso’s researchers suggest, or the 
use of processing or treating techniques 
to enhance stability, or the use of 
additives. 

Development of new fuels hinges 
to a large extent on development of test 
procedures that will predict their per- 
formance in actual jet engines. Both 
Esso and Pratt &• Whitney Aircraft 
have done considerable work along 
these lines. Esso reports that results in 
its own Erdco test rig correspond well 
with data P&W has collected in an 
operating mock-up fuel system, incorpo- 
rating a fuel-oil heat exchanger, a single 


combustor and associated control equip- 

On the basis of experiments thus far, 
Esso concludes that segregation of 
stocks may provide better thermal 
stabihtv. Fuels from different crude 

ity, with highly paraffinic stocks giving 
the best results. Acid treatment of 
fuel may also be effective. However, 
segregation means an increase in han- 
dling and storage problems and a loss 
of overall availability. 

Use of additives would be a very 
convenient solution to the problem. 
Esso says, but must be approached with 
care because the effect of additives 
often varies with type of base stock, 
and may produce altitude foaming, 
emulsions or interference with low-tem- 
perature flow. 

Aerial Survey of Spain 

USAF will aerial survey Spain and 
provide photographs for two maps: one 
at 1:50.000 scale and the other at 
1:250,000 on transverse and mercator 
projections. 


AVIATION WEEK, Dc 


ur 5, 1955 



How customers 
benefit from 
advanced thinking 

at BENDIX- 
UTICA 


They’re specialists . . . two of many at the 
Utica, N.Y., Division, Bcndix Aviation Corpora- 

dcvclopment of belter turbine, and other com- 
ponents and accessories — tailor-made to the 
specific needs of today’s . . . and tomorrow’s 
. . . aircraft. 

At the world’s finest . . . and most com- 
plete . . . proving ground for starters, pumps 
and other vital aircraft products . . . perform- 
ance reliability is demonstrated under con- 
ditions far more exacting than would ever be 
encountered in actual service. 



Specialists in turbine-driven and advanced 
aviation accessories and components 


■ ENGINE CONTROLS 
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AERONAUTICAL ENGINEERING 



New Altimeter May Ease Problem 
Of High-Altitude Traffic Control 


By Henry Lefer 

Bulova Park, N. Y.— One of the 
major problems of commercial jet op- 
eration-safe vertical separation of 
transports at high altitudes— may be 
solved by a new, extremely accurate 
barometric altimeter to be offered to 
the airlines by the Bulova Watch Co. 

Devices which depend upon atmos- 
pheric pressure for height indication 
become increasingly less precise as alti- 
tude increases and the air becomes 
thinner. The new altimeter is no ex- 
ception. but, where conventional sys- 
tems have a possible error of about 400 
ft. at high altitudes, the error of this 
instrument will be only about one-tenth 

Accuracy of the new altimeter is 
guaranteed at one part in 3,000 
throughout its entire operating range. 
This is the equivalent of five to 10 ft. 
at sea level and 40 to 50 ft. at 45.000 
ft. (AW Oct. 24, p. 9). In addition, 
because there is said to be no measur- 
able time lag or hysteresis in its opera- 
tion, it can be used to indicate and 
control rapid rates of descent and climb 
or tied in with an autopilot to maintain 
level flight. 

The altimeter was developed by Fred- 
erick C. Melchior of Melchior Engi- 
neering Corp., which is now working 
out details of a licensing agreement 


with Bulova for the manufacture and 
sale of the instrument in the United 
States. Negotiations also arc reported 
to be under way with Canadian and 
Swedish licensees. 

Bulova recently introduced the al- 
timeter to the airlines at a special meet- 
ing held for members of the Air Trans- 
port Assn., attended by representatives 
of the airlines and high Bulova officials, 
including Gen. Omar Bradley, chair- 
man of the board of the company’s Re- 
search and Development Laboratories. 
Brig. Gen. Milton W. Arnold. ATA’s 
sice president-engineering, Frank Brady, 
of ATA's Air Navigation and Traffic 
Control Division, Col. J. F. Taylor, Jr., 
director of the Air Navigation Develop- 
ment Board, addressed the meeting. 
Airline Interest 

As a result of the interest generated 
at the meeting, the company expects to 
receive orders soon from the airlines for 
a number of prototype units for evalua- 
tion and test, 

A number of industry’ representatives 
also have expressed the need for a de- 
vice such as this to tic in with jet 
transport cabin pressurization systems, 
making them immediately responsive to 
the high rates of climb and descent 
which will be required in commercial 
jet operation. 

Bulova is submitting a proposal to 


the Wright Air Development Center to 
meet an Air Force specification for an 
altimeter accurate to within i of 1%. 
This unit is to be a mechanical one, 
although the more precise one being 
offered to the airlines is electro-mechan- 
ical, according to William W. Shoaf, 
director of federal sales. Other mili- 
tary proposals based upon the Melchior 
instrument are for an airspeed indicator- 
Machmcter and a rate indicator. 

Used as Master 

Industrial versions of the Melchior 
unit are being produced under license 
by Fischer & Porter, Ilatboro, Pa. 
Many are in use in Air Force and Navy 
installations and educational and com- 
mercial establishments as masters for 
scientific purposes and calibration of 
equipment. The Fischer & Porter 
model, marketed under the name Press- 
i-Cell, has been sold with a guaranteed 
accuracy of 1 part in 5,000, sensitivity 
of 1:15.000, repeatability of 1:7,000 
and readability of 1:25,000. 

Performance of the airborne unit may 
be somewhat lower than that of the 
master units. Its weight will be between 
three and five pounds. 

When Melchior started develop- 
ment of his sensitive pressure indicator 
a number of years ago, his aim was to 
produce a landing altimeter good 
enough to be used for blind approaches. 
He set his goal at an overall low-altitude 
accuracy of ± 5 ft., including hysteresis 
and temperature and calibration errors. 

'Hie first step was to develop a means 
of unloading the sensing elements 
(aneroid diaphragm capsules), permit- 
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AIRCRAFT SEATS 



Maintenance with 
Interchangeable Parts 


Uniformity of parts sim- 
plifies inventory and cuts 
maintenance costs. 

Production tooling, stock- 
ed for future needs, assures 
interchangeability of re- 
placeable parts for any Aero- 
therm seat. 

Inventory reduction 
equals reduction of invest- 
ment. Why not contact our 
Project Engineers on your 
seating problem? 


m THERM IX CORPORATION 



MANUFACTURERS : 


THE AEROTHERM CORPORATION 

BANTAM, CONN. 



CUTAWAY OF ONE PROPOSED version shows Bulova-Melcliior altimeter ill circular ease. 


ting them to function without friction- 
producing gear trains and indicators. 
Tests with early models indicated that 
the new unloaded system was so sensi- 
tive it could use capsules of extreme 
accuracy, far greater than available at 
the time. Existing capsules suffered 
from excessive hysteresis, undesirable 
thermo-elastic properties and poor 
linearity and stability-. When Mel- 
chior had developed suitable capsules 
the basis of his pressure indicator was 
complete. 

Unloading System 

Melchior has designed a number of 
systems for unloading his pressure cap- 
sules. In the altitude and rate control 
altimeter being offered to the airlines, 
it takes this form: 

Two sets of aneroid capsules are posi- 
tioned symmetrically at opposite ends 
of a common axis. Each set, in its 
own pressure chamber, consists of 
three capsules stacked vertically like 
dishes in a drying rack and rigidly at- 
tached to one another. The far end of 
each set is fastened to the end wall of 
its chamber. The chambers communi- 
cate with each other by means of thin- 
walled, non-magnetic tubular spacers 
placed between them and receive the 
outside ambient pressure directly from 
the aircraft’s static tube pressure con- 
nection. 

On each of the two inner (facing) 
capsules is a rod with a soft iron arma- 
ture which moves freely inside its re- 
spective polished tube. As the capsules 
expand and contract with changes in 
pressure, these armatures move recipro- 
cally in their tubes. On the outside of 
each tube is a spool containing a pair 
of coils, forming a double inductance 
bridge whose purpose is to maintain an 
electrical null balance. 


A change in pressure, with corre- 
sponding motion of the capsules and 
their attached armatures, upsets the 
balance, and a servo system goes into 
operation to move the coils and restore 
the electrical null. Synchronized with 
this movement is the motion of a cus- 
tom-calibrated 50-ft.-long tape scale, 
carried on sprocket spools. A manual 
knob may be used to set a desired al- 
titude in the instrument. The knob 
also disengages the servo motor and, 
via microswitch, diverts the signal pro- 
duced by the inductance bridge to the 
control servo of the autopilot, which 
will then govern the plane’s altitude so 
as to maintain null balance between 
the inductance coils. Melchior says 
this altitude control would offer a re- 
positioning sensitivity of 10 to 12 ft. 
at 45,000-ft. altitude. 

Another knob on the face of the in- 
strument is used to compensate for 
variations in barometric pressure by 
turning a shaft which displaces the coils 
out of the null position with regard to 
the armatures. At the same time, a 
smaller tape scale operated by this shaft 
indicates the manually corrected setting. 
Rate of Climb and Descent 

Since the instalment shows no meas- 
urable lag, even at extreme rates of 
change, the speed of Ihe servo motor 
as the coils move to reestablish null 
balance is a precise expression of rate 
of change. So, by gearing a small gen- 
erator to the servo motor, the instru- 
ment may be used to provide instant 
indication and control rates of descent 
and climb. 

The Melchior design is said to be 
immune to acceleration and gravitation 
forces, including vibrations in any di- 
rection. Tli is is the result of the 
reciprocal design of the various assem- 
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altitude in 
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(for tying altimeter to autopilot) and 1 
metric setting knob. Upper left is indie 
light to show if servo malfunctions. Ca 
3J in. square. 


blics and the fact that the masses and 
spring rates of both capsule groups are 

Melchior Capsules 

Early in his capsule development pro- 
gram. ’ Melchior concluded that he 
wanted to use Ni-Span-C nickel-base 
alloy, because of its very low hysteresis 
and practicallv-zero thermo-elastic co- 
efficient when properly cold-worked and 
heat-treated. Since the alloy proved very 
difficult to work, he had to develop his 
own fabricating techniques. Briefly, this 
is how the capsules are formed: 

The diaphragms are drawn in the 
conventional manner to something less 
than 50% of design depth of the corru- 
gations. Then they are rolled with steel 
balls under heavy pressure in finishing 
dies in a Melchior-designed machine. 
Result, according to the inventor, is 
practically ideal work hardening (from 
cold work only), optimum ratio of depth 
of corrugations to residual thickness for 
a given stiffness, uniformity of material 
thickness, true radii, concentric grain 
structure in a radially stressed capsule 
and complete absence of shear stresses. 

The diaphragms arc assembled into 
capsules by electric welding under water 
to prevent annealing and preserve the 
benefit of the cold work. After the cap- 
sule is completely assembled, trimmed 
and tested for leaks, it is normalized as 
a unit by a 1-hr. stress relief treatment 
at 750F and 2 hr. of age hardening at 
1.275F. 

Master units incorporating these cap- 
sules have shown a sensitivity of better 
than 1 part in 100,000, registering 
changes of less than 5 in. at sea level. 
Repeatability tests have shown no meas- 
urable errors, Melchior claims, and the 
accuracy, including hysteresis, has in 
some instances proven better than 1 
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/Valve Talk 

j for WM. R. WHITTAKER CO., Ltd. 



The singularly American story of Donald Vi'. Douglas and the 
Douglas Aircraft Company has been told many times — the story 
of a young aeronautical engineer who in 1920 rented the hack 
room of a barber shop as his first office and, starting with only 
S600, moulded a vision into the vast, world-renowned company 
that is Douglas today. 

From the first airplane, the Cloudster, hand-built in an old 
Los Angeles lumber mill, through 29,385 military aircraft 
turned out in World War II to the forthcoming DC-8 jet trans- 
ports, the Douglas story is woven through and through with 
the bright threads of energy, imagination, skill, daring and 
business acumen of this quiet-voiced man who not only recog- 
nized the limitless possibilities of the airplane, but proved them 
time and time again. 

Yet Donald Douglas gives credit to others for the company’s 
amazing achievements over the years. 





Why Aircraft Manufacturers Specify “Superior” Tubing 


"Superior" Tubing meets all these requirements: 
light weight; close tolerances; workability; 

vibration, shock, high 


ability to withstand 
temperatures, and 

A complex modern aircraft requires 
a wide variety of special-purpose 
tubing in many different sizes and 
alloys. Strict specifications control 
chemical analysis, physical and 
mechanical properties, tolerances, 
uniformity and cleanliness. Here 
are a few of the problems which 
Superior tubing has success- 
fully solved — 

Severe Fobrkation. Flexible metal hose in 
ignition harness tubing, bellows in lire 
detection thermocouples, hydraulic lines 

without flattening and fracturing. 

Ability to Withstand High Temperatures. 
Check valves for use in the water-alcohol 

forward of the firewall, jet probes (pitot 
tubes), thermocouple tubes. 


high pressure surges. 

rrr Shock 0 SuPE"oThydrauiic tub- 
as 1 2,000 psi. 

the new, lightweight, high-strength metal 
titanium. Very thin wall (.010"), large 
diameter (up to 2 $4') seamless tubing for 
air conditioning ducts. 

of fuel lines must be absolutely smooth to 

If you have a problem involving 
the production of high-quality air- 
craft tubing, Superior can un- 
doubtedly solve it. Write Superior 
Tube Company, 2038 Germantown 
Ave., Norristown, Pa. On the West 
Coast .-PacificTube Company, 5710 
Smith way St., Los Angeles 22, Calif. 
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part in 10.000 of the entire pressure 
range. 

In altitude chamber tests, a Melchior 
instrument, held at a simulated 1 50,000 
ft. for 20 min. and then brought to sea 
level in 5 see., instantly indicated am- 

oM part in* LOM.^Wffhin a ImTnutJ, 
it was accurate to 1 part in 3,000 Mel- 
chior says. This rate of descent is far 
greater than anything that will be en- 
countered in actual operation. 
Calibrated Tape 

The tape gives the Melchior altimeter 
a capability the ordinary dial-and-pointer 
indicator lacks. The tape can be cus- 
tom-calibrated, with appropriate com- 
pensations “built in" at various points 
in its range by changing the distance 
between divisions. Or it may be cali- 
brated to correct for characteristics of 
the air flow at the pitot-static tube for 
any particular type of aircraft. 

The motion of the tape may be syn- 
chronized with conventional type alti- 
meter dial indicators if desired. 

The precision altimeter also is viewed 
as an important part of any system de- 
veloped to permit landings under lower 
weather minimunis. Melchior suggests 
that it should be used in conjunction 
with a master altimeter, located in the 
airport control tower, which would con- 
tinuously transmit the absolute pres- 
sure altitude of the field to aircraft in 


the vicinity and automatically set this 
value in their altimeters. 

Personnel associated with high-alti- 
tude research on jet streams have ex- 
pressed an interest in the Bulova-Mel- 
cliior development. With it, researchers 
believe thev could pinpoint the upper 
and lower limits of the jet stream. 

Bulova believes a version of the Mel- 
chior instrument, used as a speed indi- 
cator operating on dynamic pressure of 
the water, would be effective for auto- 
matic navigation of verv-long-range sub- 
marines, such as the atomic-powered 
Nautilus. Shoaf says a Melchior under- 
sea speed indicator accurate to within 
a small fraction of a knot can be built. 
This would enable a skipper to cruise 
submerged for long periods of time and 
through long stretches of water and 
know he would be fairly close to target 
when he finally brought his craft to the 

Bulova Facilities 

The Bulova label, generally associated 
with timepieces, is found on an increas- 
ing number of products for the armed 
services. Last year, more than S27 mil- 
lion of the company's S76 million in 
sales was to the military. The previous 
year, military sales came to S17 million. 

At the company's new Bulova Park 
headquarters, several hundred automatic 
screw machines turn out parts as small 
as a pencil dot in an impressive demon- 
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G.E. at Work 
for Nation’s 

Project Vanguard underway as G.E. 
teams up with Martin Baltimore to get 
Satellite vehicle off earth into upper 
atmosphere 

Even as you read this, General Electric has 
begun work on the powerful rocket engine 
that will launch the world’s first earth satellite. 
PROJECT VANGUARD, under U.S. Navy 
management, will be the initial step toward 
the exploration of space. The satellite will be 
carried up in a three-stage rocket built by 
Martin Baltimore. It will then spin around 
the earth, at an altitude of some 200 miles, 
transmitting a description of conditions in 
outer space. This radio-wave description may 
include information on the nature of the sun, 
solar radiation, cosmic noise, and magnetic 
noises and their cause . . . enabling scientists 
to better understand the laws of the universe. 
G-E DESIGN DATA ON POWERFUL ENGINE for 
VANGUARD’S first stage cannot be revealed 
at this time. However, it can be said that 
static firing tests of similar-type G-E engines 
have been highly successful. 

LAUNCHING OF THE SATELLITE will mark still 
another milestone in rocket engine progress 
at General Electric. Since 1945, when G-E 
scientists and engineers followed advancing 
Allied armies to study captured German V-2 
rockets, the company has been constantly de- 
veloping better, more powerful rocket engines. 
It was under G-E supervision, for example, 
that the existing altitude record of 250 miles 
for a two-stage rocket was established. 
GENERAL ELECTRIC’S CONTRIBUTION to PROJ- 
ECT VANGUARD climaxes the company’s 
first decade of rocket engine development. 
G-E experience and know-how will continue 
to pay off in more powerful, more reliable 
rocket engines for American aviation. an 


VIKING ROCKET, built by Marlin Baltimore, roan (ram launching 
pad ot While Sand«, New Mexico. Marlln'i new VANGUARD air- 


on New Rocket Powerplant 
First Earth Satellite Project 




progress Is Our Most Important Product 

GENERAL A ELECTRIC 



station of precision production and 
automation. 

Industrial automation is described by 
Bulova as possibly the "key to a second 
Industrial Revolution." To carve a place 
for itself in this field, the company has 
set up an extensive automation research 
and experimentation project at its 
Valley Stream, N. Y., plant. A major 
development of this project is a new 
Army Signal Corps automatic factory 
for mechanized production of quartz 
crystals needed in avionic and electronic 
equipment. When this plant goes into 
full operation, 75 men will do the work 
previously done by 1,000. 

Backing Bulova’s automation work is 
the company's expanded activity in 

and advanced electronic systems. 

The Research and Development Lab- 
oratories in Woodside, N. Y., have pro- 
duced prototype cameras and special 
equipment for Air Force aerial recon- 
naissance and gun scoring. The labora- 
tories employ more than 300 persons of 
whom 115 are engineers. Projects in- 
clude work on microwave developments, 
pulse circuitry computers, mechanical 
and electronic instruments, miniaturiza- 
tion, solid state physics, stability anal- 
ysis, fire control, aerothermodynamics, 
gyroscopes, and ordnance devices. 

In addition. Bulova operates Army’s 
Turtle Mountain Ordnance Plant, at 
Rolla, N. D„ the only American source 
of jeweled bearings used in precision 

A single heavy bomber requires 


Titanium Reaches Russia 

Descriptions of, and talk about, tita- 
nium (the “wonder metal of the fu- 
ture") arc occupying more and morS 
space in Russian newspapers and tech- 
nical journals. 

In the past, the metal received only 
infrequent and scant attention, but cen- 
sorship apparently has been lifted, and 
the Soviet press at the present time is 
urging its industry to find for it “the 
widest possible” uses. 

newspaper. Komsomolskva Pravda. Prof. 
I. Kornilov predicted that the metal will 
be used extensively in most, if not all, 

“Such aircraft,” he said, "would weigh 
little more than half as much as con- 
temporary ones while having the same 
structural strength. This would mean a 
doubling of the useful load without in- 
creasing the plane's size." 

Kornilov also said that the metal— be- 
cause of its resistance to salt water corro- 
sion— would be especially valuable in 
"naval aviation.” a phrase which, like 
titanium, has seldom found its way into 
Russian print. 
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more than 3,000 of these bearings, Gen. 
Bradley has said. 

Other defense products now being 
turned out bv Bulova include detection 
devices for guided missiles, mortar fuzes, 
mine detectors and torpedo-head as- 
semblies. Two research projects started 
by Bulova last year— one in the field of 
terminal ballistics, the other in advanced 
missile systems— are now being spon- 
sored by government defense agencies. 
During World War II, the company 
was one of the main sources for Air 
Force’s standard altimeters. 

Ultrasonic Cleaning 
Technique Improved 

The use of sound waves for cleaning 
metal parts and assemblies has taken 
a big step forward as a result of a series 
of tests on ultrasonics (sound pitched 
beyond the limits of human hearing) 
at Sperrv Gvroscopc Co., Great Neck. 
N. Y. 

The Sperry program, encompassing 
more than 1 0,000 tests, shows that low 
frequencies arc much more effective 
than high frequencies in ultrasonic 
cleaning, according to Alexander Mur- 
doch. Jr., Port Washington, N. Y., 
consulting engineer who developed the 

With high frequencies, radiated en- 
ergy is concentrated in a narrow beam, 
and surfaces in the beam’s shadow fail 
to get the benefit of the sound-cleaning 
treatment. Low-frequency ultrasonics is 



Sprag Clutch for Copters 

Sprag-type clutch used in Kaman's HTK-1 

torotation of the blades if the power fails. 
Produced by the Formsprag Co., 23601 
Hoover Rd., Van Dyke, Mich., the clutch, 

transmission, instantly disengages the to- 

failure. The sprags arc inserted in the 
annular space between inner and outer 
cluch races, maintaining contact with both 
race surfaces by energizing springs. When 
torque is applied, the sprags are instantanc- 

sprags release instantaneously. 



YOU NAME THE NEED . . . 

we’ll build the inverter! 


Bendix Red Bank offers you the widest range of aircraft inverters 
found anywhere. And because each Red Bank inverter is engi- 
neered and built as a complete, unified mechanism, it provides 
maximum operating efficiency on the job it is designed to do. 
Over and above current production models, Bendix Red Bank 
experts develop and manufacture a large number of custom-built 
inverters for highly specialized applications. For example, in the 
missile field alone, a wide variety of Red Bank inverters are today 
giving peak performance under conditions previously thought 
too severe for dependable operation. 

Now under construction are still other specialized inverters 

Out of this unique background has emerged the experience, man- 
power and facilities that equip Bendix Red Bank to build inverters 
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There are new opportunities for cutting assembly 
in the “Key Locking” feature of kelox Inserts 
Studs. You can improve your product and 
assembly costs with kelox because these fasteners — 


7. Con be serviced in field without 
special tools. 

8. Require no special threads. 

Kelox Fasteners are part of a family 
of universally used PHILLIPS 
PRODUCTS that are designed, de- 
veloped and distributed by a world- 
wide organization. 

This highly specialized, technical 
group will be glad to assist you with 
your fastener problems. Use coupon 
below to get more facts on kelox! 


get 
this KEY 
to lower 
assembly 


also said to be faster and superior to the 
older technique of using atomized 
sprays of solvent. 

In one test, some 20.000 precision 
bearings, which had been rejected for 
failing to mss torque tests from what 
was thought to be manufacturing de- 
fects, were processed. Low-frequency 
ultrasonic cleaning salvaged 18,500 of 
these; the 1,500 which could not be 
saved were clean but otherwise unac- 
ceptable. 

Sperry also found that reconditioned 
bearings that had been held in stock 
for a considerable length of time could 
quickly be freed of preservative com- 
pounds and hardened or gummy greases 
and oils by means of low-frequency 
ultrasonics. 

The value of very careful acceptance 
testing and cleaning of ball bearings 
is nullified, Sperry says, if the units 
are again contaminated by the time 
they have been incorporated in an as- 
sembly. However, tests showed that 
low-frequency ultrasonics is effective in 
cleaning entire assemblies and sub- 
assemblies. 

Now the system is used on bomb 
sight, fire control and other mechan- 
ical computers involving lead screws, 
zero backlash gears and super precision 
ball bearings; component resolvers and 
integrators; clocks, aneroid altimeters, 
electrical meters, guided missile com- 
ponents such as hydraulic valve blocks 
and high-pressure flexible metallic 
rubber-coated hose, and 80-pitch 
threads, class 3 and 4 fits. 

The Sperry tests and developments 
were handled bv Frank J. Donovan, 
Edward T. McCann and William F.. 
Schiela of the company's inspection 
department. 



Fasteners, Inc. 

580 Fifth Avenue 
New York, New York 


REPRESENTATIVES — 




Bidder Symposiums 
Speed Subcontraets 

A system of preliminary symposiums 
with prospective subcontractors has 
proved to be a big timesaver for top 
Boeing Airplane Co. manufacturing and 
engineering officials. The plan was 
started by Bocing-Scattle for the Air 
Force KC-135 program-44% of the 
plane by airframe weight was to be 
subcontracted-and proved so success- 
ful it has been extended to the B-52 
programs at Seattle and Wichita. The 
company says the plan saves about 10 
days on each subcontract. 

The old method of handling subcon- 
tracts was to prepare plans and specifi- 
cations for delivery to interested bid- 
ders. In working out their proposals, 
the prospective bidders generally had 
questions which required conferences 
with Boeing officials or visits to the 
airframe maker's plants for solution. 
To save time on the KC-135 program. 
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WHEREVER YOU FIND AIRPOWER, 

YOU’LL FIND LINK! 
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Now, a new ally for USAF student pilots. 
It's Link's latest — the ME-1 Twin Jet Trainer. 
This new basic trainer makes it possible for the 
fledgling pilot to take a big step forward in the mastery 
of the techniques of twin jet flight. 

As in actual air training, both instructor and pilot 
“fly" side by side at dual controls in the ME-1. Realism is 
duplicated to the point that for the first time in any ground 
training device, actual "G" forces are reproduced in the 
cockpit and corrolated with conditions of flight. 

Here again, Link precision engineering is keeping pace 
with aviation progress . . . helping to provide 
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no need to wait 


PRECISION PRODUCTS 


/ 


Name of Stocking Distributor Near You— On Request j 

5625 WEST CENTURY BOULEVARD, LOS ANGELES 45, 



ORegon 8-3973 


WORLD'S LARGES! STOCK 
HIGHEST QUALITY FASTEHERS 
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The fact that Adel hydraulic & pneumatic control 
equipment; anti-icing, heater & fuel system equipment 
and engine accessories are in use by airplane and rotary 
wing aircraft all over the world today commends the 
engineering judgment that specified Adel precision 


In the engineering of rugged, reliable equipment for the 
aviation industry, sky-high tests on the ground is stand- 
ard operational procedure in Adel's modem laborator- 
ies. Environmental testing facilities simulate conditions 
of vibration, altitude, high and low temperature, rela- 
tive humidity, fungus, sand and dust, explosion, etc. 
In-flight performance of Adel precision products can 
be accurately predicted. It is engineering like this that 
assures unsurpassed equipment performance. 

Jf it calls for creative engineering . . . call for ADEL! 


ADEL designs and manufactures aircraft accessories 


i the following major categories : 




ENGINE ACCESSORIES 




LINE SUPPORTS 


42 



New Brakes Control Test Damage 


Boeing organized the symposiums, each 
one devoted to a major assembly or re- 
lated group of minor assemblies. Inter- 
ested' bidders were invited to these 
symposiums, scheduled to last no more 
than two days each. 

Here is how the method works: Boe- 
ing purchasing, design engineering, in- 
dustrial engineering, manufacturing, 
tool and production planning, and 
traffic officials address the meetings, 
augmenting their talk with slides and 
motion pictures. All questions of the 
bidders are answered at the open meet- 
ings. 

I'yped copies of all talks, records 
of questions and answers, and reproduc- 
tions of slides arc given all the bidders. 

After proposals arc submitted, a Boe- 
ing team visits the plants of the low 
bidder or of several low bidders. If 
the team is satisfied a company can do 
the job. it awards the subcontract. 
Once the contract is awarded, Boeing 
quality control men work with the sub- 
contractor in his plant to make sure 
that Boeing quality standards arc muin- 

Boeing feels the expense of the sym- 
posiums is more than offset by the 10- 
day average saving in subcontract time 
and the reduced demand on its officials 
for information and help. The B-52 
contracts at Seattle and Wichita in- 
volve approximately 4.500 subcon trac- 

Bocing says it receives 72 cents of 
every Air Force dollar spent on Boeing 
aircraft, the remainder going for Gov- 
ernment furnished equipment. But of 
its 72 cents. 47 cents goes to subcon- 
tractors and suppliers. 

Huge Jig for New 
Super Connie Wing 

Lockheed Aircraft Corp.’s 1649A 
Super Constellation program requires 
a wing mating and assembly fixture 
so large that workmen have to com- 
municate bv intercom telephone. The 
plane's thin tapered wings arc 150 
ft. long and have an area of 1,850 sq. 
ft. The jig makes it possible to build 
wings incorporating only one manu- 
facturing joint, Lockheed says. 

The huge, bridge-like structure, spe- 
cifically built for quantity production 
of the extra-long-range Super Constel- 
lation, will cost more than 5100,000. 
Thirteen other tools to be used with 
it will add another 5750,000 to the 

The jig features special optical equip- 
ment capable of detecting minute vari- 
ations in the basic structure or in wings 
under production, and devices for com- 
pensation of temperature expansion and 
contraction. Despite its size, the unit 
can be moved as assembly lines expand. 

The wing will be in a vertical posi- 


Thc zigzag “extension brakes shown 
above (arrows) were developed at Boe- 
ing Aircraft Co. as highspeed energy- 
absorbing devices for use in the B-52 
structural test program. The brake 
links are constructed on the same prin- 
ciple as aircraft disk-type brakes— alter- 
nating layers of sheet steel and bronze 
bolted together. They arc then assem- 
bled into the zigzag extension brake. 

When a section of the aircraft fails 
during a test to destruction, the brakes 
control its motion, reducing secondary 


tion while being built on the new mat- 
ing and assembly structures. In the jig 
it will be joined temporarily into a one- 
piece structure, then separated for mat- 
ing to an interconnect structure on 
the fuselage. Wing-fuselage mating 
will take place in the normal horizontal 
attitude. 

New Small Engine 
For Copters. Drones 

A five-cylinder sleeve valve aircraft 
engine designed for use in single-place 
helicopters, flying platforms and low- 
speed target drones is one of three new 
aviation products announced recently 
by Yard Inc., Pasadena, Calif. 


damage to the remainder of the struc- 
ture. The brakes are normally com- 
pressed, but load extends them. Device 
can be adjusted for practically any load 
or extension. Boeing says, by varying 
the number of bronze and steel sheets, 
or the number of links, or by adjusting 
torque on the bolts holding sheets and 
links together. 

Boeing believes the brakes could be 
applied to emergency arresting gear on 
runways or other tasks requiring high- 
speed energy absorption. 


The four-cycle powcrplant produces 
64 hp, at 6,000 rpm. Exhaust and in- 
take ports are identical, and. by rotation 
of the sleeve cranks, left and right hand 
rotation can be accomplished. 

The other Vard developments: 

• Magneto-distributor that provides a 
more reliable ignition system for high- 
altitude. piston-powered planes. Com- 
ponents include an induetor-type al- 
ternator. triggering section, condenser 
and high-tension coil. Triggering sec- 
tion replaces the breaker points in a 
conventional magneto through an elec- 
tronic triggering circuit energized by 
alternator peak voltage. 

The company claims its design 
eliminates breaker point difficulties 
such as point wear or gap variation. 
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dependable 
subminiature 
indicator lights 

Light “piped” throughout entire 
periphery of long plastic lens assures 
easy visibility of signal from all sides. 


vn 
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Smaller, truly submin- 


Fully illuminated lens 
is clearly visible from 
any angle 


;igned to meet crit- 
aviation perform- 
e standards 


Larger illuminated area. . . 
smaller physical size 

Smaller than most subminiature lamps, 
yet with uniformly bright wide-angle vis- 
ibility, Hetherington L6000 Series make 
ideal indicator or warning lights for criti- 
cal military as well as many commercial 
applications. Using AN-3 140 lamps fitted 
into a heavy plastic lens -%t" long, these 
rugged lights are Ufa" overall, and mount 
in a %/' hole. Details in Bulletin L2. 


“Standard” Hetherington Lights Fill Most “Special” Requirements 


EDGE-LIT PANEL MOUNTING Series L2000 l 

... for MIL-P-778S panels. Sturdily 1 
constructed of nickel-plated brass I 
with integral molded-in terminal and I 
snug-titling plastic lens that will not | 
vibrate loose. Easy to mount. Write 
for Hetherington Bulletin Ll. 


REGULAR PANEL MOUNTING Serlei LtOOO 

Combines exceptionally small size and 
light weight with durable vibration- 
resistant construction. Sealed against 
moisture. Terminal is molded into the 
assembly. Ask for Bulletin Ll. 



••PUSH-TO-TEST" INDICATORS Series 13000 

Ideal for many military as w 
industrial uses. Bulb is lit by pressing 
spring-mounted lens button. Supplied 
with or without silicone boot for 
moisture protection. Send for Heth- 
crington Bulletin Ll. 


SWITCHES WITH BUILT-IN LIGHTS . . . 

1 Developed originally by Hetherington 
1 as hostess call lights, these compact 
1 little units arc now available for a 
d range of exacting commercial 
I or military aircraft services. Write for 
1 Hetherington Catalog. 


N6THOUNGTON 

SHARON HILL, PA. 

West Coast Division: El Segundo, California 

snap action, and toggle switches • “Hi-G"' Relays • Aircraft and 
Electrical Equipment Assemblies. 


point bounce due to high speed, point 
arcing at altitude, and radio inter- 
ference resulting from point sparking. 
• Magnetic clutch for applicatibn in 
the servo-mechanism field, including 
autopilots. Clutch functions as a torque- 
transmitting device and can be con- 
trolled externally with applied d.c. 
excitation which requires approximately 
5% of power being transmitted at any 
nominal speed. 

By using adjacent clutches and vari- 
ous excitations, control of actuator gear 
box outputs can be accomplished. 

Navy Conlracts 

Following is a list of unclassified con- 
tracts for S2 5,000 and over, as released 
by Navy Contracting Offices: 
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(383/2901 1-11 A/3/17/51 
..^Philadelphia 




WeftlinKhoUfte Electric Carp.. 3001 Walnill 
(383/21 10-1588/51). l.fifil 






t Hartford, I 




Johnson MO.'.. Co.. 1900 X, Springfield A 
Chicago 17. III., tall universal jacks (3 
29065-22S 3 21/22/5(1). 82^™., $61,532^ 

383-1085-55). various. *» 10.1, 913. 

Staniund Eisner Co., 2-38 Bridge A 1 




USAF Contracts 

Following is a list of unclassified con- 
tracts for 525,000 and over as released 
by Air Force Contracting Offices: 



rp., as Pawtucket Ave. 

I. various. $18,495. 

re-dynamoior 

^WbToooI 
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shaft Electrolux P/X 216: 


another filter problem solved . . . 



w 7 R-F NOISE 
ELIMINATED 
IN BENDIX VALVE ACTUATOR 


PROBLEM: Bendix Aviation Corporation’s Pacific 
Division, North Hollywood, California, manufactures a 
series of rotary electric actuators for operating valves in aircraft. 

But getting a small, lightweight filter to keep the motor from creating 
radio-frequency interference proved to be a real problem. Any such 
filter would have to be mounted as an integral part of the square motor 
actuator, and the required 150°C operating temperature didn’t help any. 
APPROACH: Bendix Pacific engineers took their problem to the Radio 
Noise Suppression Laboratories of the Sprague Electric Company in 
Los Angeles. There, Sprague and Bendix engineers cooperated in 
making radio interference measurements and setting up envelope and 
mounting provisions for the proposed filter. 

SOLUTION: A filter was designed by Sprague to meet the envelope, 
mounting and 150°C performance needs. The filter successfully passed 
radio interference requirements of MIL-I-6181, MIL-1-6181B, and 
also, the rigid requirements of MIL-E-5272A. When mounted, the 
Sprague filter is completely encased in the motor, with the filter 
terminals utilized as the motor terminal strip. 
production schedules for these and many other filters are regu- 
ularly met by Sprague plants on both coasts. We would like 
the opportunity to solve your problem too. Write, wire, or phone 
Sprague Electric Company, 12870 Panama Street, P.O. Box 
66507, Los Angeles 66, California (TExas 0-7531) or North 
Adams, Massachusetts (MOhawk 3-5311). 


Sprague on request will 
provide you with complete 
application engineering 
service for optimum re- 
sults in the use of radio 


YOU CAN DEPEND ON 


World's Largest Capacitor Manufacturer 




more 

performance 
in reserve 
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AiSDB Chief Warns: 

Communications to Pace Aviation Growth 


By Philip J. Klass 

Utica, N. Y.— Communications’ facili- 
ties must be greatly expanded and im- 
proved upon within the next ten years 
if military and civil aviation are to 
achieve tlicir predicted growth poten- 
tial. This warning was sounded here 
by Col. J. F. Taylor. Jr., director of the 
Air Navigation Development Board, in 
a speech before the recent Symposium 
on Aeronautical Communications. 

Despite ANDB’s apparent pre-occu- 
pation with navigation-aid problems, 
such as Tacan/DMF., Taylor called 
communications "one of the biggest 
challenges to the ANDB today." 

32 Million Postings 

Pointing out that official predictions 
of aviation growth inevitably fall short 
of actual growth, Taylor cited a Civil 
Aeronautics Administration forecast 
which indicates that civil air traffic will 
double in the next 10 years. 

Translated into fix postings, which are 
used to keep tab on aircraft operating 
under instrument rules (IFR), and into 
instrument approaches— both of them a 
measure of the demands which will Ire 
placed on our communications capa- 
bilities-Taylor said that the CAA study 
indicates that 1965 will see: 

• 32 million fix postings, compared to 
16.9 million todav and 8.8 million in 
1946. 

• 1.1 million instnunent approaches. 

• 1.1 million instrument departures. 
(Taylor said that this is a personal 
"guesstimate" based on his feeling that 
instrument departures will equal ap- 
proaches in 1965.) 

IFR for All? 

These figures are based on IFR and 
VFR operations as now conducted. 

However, there is growing support in 
some quarters to conduct all flights un- 
der IFR procedures even in good (VFR) 
weather, particularly in congested areas. 
In such areas, ground controllers and 
air terminals need to know in advance 
when and how many aircraft can be 
expected to arrive. 

The use of IFR procedures also is 
suggested to alleviate the growing threat 
of mid-air collision, and the need will 
grow when jetliners go into operation. 

Although Taylor declined to com- 
ment on the wisdom of this new phi- 


losophy, lie emphasized that if adopted, 
it would further increase the load on 
present communications capabilities. 

Clear Channels Needed 

ANDB hopes soon to evaluate two 
ASDF,s— airport surf-ace detection equip- 
ments— high resolution radar employed 
to direct airport traffic and to be sure 
that runways and taxi-wavs are clear. 

One of the ASDEs is the British 
Dccca system, described by Avia iion 
Week June 20, p. 51: the other is being 
developed by Airborne Instruments Lab. 

Taylor indicated that ASDEs prob- 
ably will be installed at approximately 
20 of our larger civil airports plus a 
number of military fields. 

The use of ASDEs will "impose an 
entirely new communications load,” 
Taylor pointed out. If an ASDE opera- 
tor sees that a vehicle has suddenly 

he must have instant access to a "clear 
channel” which will enable him to warn 
an approaching aircraft. 

Add Helicopter Requirements 

The fast-growing use of helicopters 
for short-haul passenger traffic, not only 
increases the communications problem 
by adding air traffic, but further aggra- 
vates the problem because of their 
ability to operate at low altitudes off 
the main airways where present VHF 
!inc-of-sight coverage may be inade- 
quate. This may require new high-site 
locations for communications trans- 

Onc evidence of growing helicopter 
traffic cited by Taylor: New York Air- 
war’s now is second only to American 
Airlines in the number of daily move- 
ments out of LaGuardia. 

Modulation of VHF communications 
by rotors probably can be overcome, 
Taylor said, but it does present a prob- 
lem. He cautioned that "rotary wing 
aircraft will have to be thought of as a 
completely new element in the com- 
munications system and not dismissed 
as requiring the same type communica- 
tions as fixed-wing types.” 

New Navigation Aid Coverage 

The new coverage plan for naviga- 
tion services required in the 1965 period 
and thereafter, worked out by ANDB’s 
Advisory Committee No. 3 in connec- 
tion with the Tacan/DME controversy 


(AW Nov. 21, p. 61), "has a fair chance 
of becoming U. S. navigation policy, 
although at the moment it does not 
have Air Coordinating Committee ap- 
proval," Taylor reported. 

This plan calls for complete airways 
navigation aid coverage from 700 to 
18,000 ft., and area (grid) coverage 
from 18,000 to 75,000 ft., Taylor said. 
In order to control traffic over such a 
system, ground controllers must be able 
to talk with aircraft. 

For the 700 to 1 8,000 ft. altitude air- 
ways coverage, using line-of-sight com- 
munications, “we have another new re- 
quirement,” Taylor said. 

Code Could Help 

Several existing programs and tech- 
niques offer some hope for casing the 
pressing communications problem, 
Taylor said. For instance, studies by 
Bell Telephone Laboratories in three of 
the busiest sectors of Boston air route 
traffic control center indicate that most 
communications between pilots and 
ground controllers can be sent by code 
instead of voice. 

This would involve the use of an Air 
Traffic Control Signaling System 
(ATCSS), operating through existing 
VIIF receivers equipped with a suitable 
decoder and cockpit display. (The basic 
elements of such a system have been 
developed bv Mclpar, as reported in 
Aviation Week Oct. 17. p. 79). 

When the ground controller wants 
to transmit a “routine" message to an 
individual aircraft, he pushes a suitable 
button which addresses the message to 
the individual plane, plus another but- 
ton which transmits the desired mes- 
sage. In the cockpit, this coded message 
is de-coded and displayed visually, per- 
haps on a storage-type of cathode ray 

Such a system would be capable of 
handling 1 50 aircraft in one area simul- 
taneously’, transmitting fresh or repeat 
messages to each aircraft once every 
minute, Tavlor said. 

The use of ATCSS for routine mes- 
sages between pilot and controller would 
avoid misunderstood messages, repeats, 
and permit the use of voice communica- 
tions for situations not covered by the 
ATCSS codes or for emergencies. 

Although such an ATCSS system re- 
quires some further development, it is 
“not necessarily a long-term develop- 
ment," Taylor reported, indicating that 
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Keeping Pace 


with Air Progress! 



MODEL 28V100 


lightweight CHATHAM KOTRON Selenium Rectifiers, 
this 100 ampere power supply provides substantial 
weight savings, greater reliability, improved 
___ electrical characteristics and reduced size. 
>• Featuring ruggedized construction 

I ' throughout. Type 28V 100 is designed 

I to meet the requirements of 

n. MIL-P-7212 speciiications. 


iase, 400 cycles 
100 amperes 


Compare CHATHAM KOTRON -with other Selenium 
Rectifiers. They assure you twice the physical strength, 
longer short circuit loads, smallest efficient size, twice the 
voltage surge. 


offers advance design in 


LIGHTWEIGHT AIRBORNE 
CONVERSION EQUIPMEN 


feature Important Design Advantages! 


ius maustry-wiae. i 
accepted standard 


jtion oi your conversion problems Irisfcall or write — 

Aircraft Equipment Department of: 

CHATHAM ELECTRONICS 

Division of Cera Corporation - LIVINGSTON, NEW JERSEY 


ANDB intended to pursue the Bell 
recommendation. 

Assist From Transponders 

The air traffic control beacon system, 
whose airborne transponders are de- 
signed to reinforce blips on ground 
radars and provide individual aircraft 
identification, may be expanded to ease 

eicnt codes can be made available, the 
airborne transponder could be used to 
automatically report the plane's baro- 
metric altitude to the ground controller, 
eliminating the usual voice reports. This 
feature would be particularly useful in 
crowded terminal areas. 

This program perhaps offers the 
greatest immediate hope, because it 
apparently is closer to the operational 
stage than any other possibilities, Taylor 
said. 

Unlimited Capacity Is Goal 

In urging symposium members to 
put on their thinking caps. Taylor 
pointed out that it is not sufficient to 
aim for the needs of 1965, formidable 
as they now seem. "We must allow 
for communications to serve more than 
the minimum requirement 10 years 
from now.” Taylor said. 

"Ideally," he added. “ the Common 
System should have limitless communi- 
cations capacity. In fact, this might be 
stated as the real goal." 

Taylor concluded that “It appears to 
me that developers of television, com- 
puters. radars and landing systems arc 
going to lose the glamor they have 
acquired in the last few years to the 
communications engineer. Ilis job looks 
the toughest to me.” 

NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Miniature power diodes, germanium 
junction types 1N91, 92 and 95. are 
capable of handling up to 25 watts, and 
operating at frequencies up to 50 kc„ 
reportedly at high efficiency. Peak in- 
verse voltage rating of up to 500 v. is 



available, and full-load voltage drop is 
approximately 0.5 v. Bulletin I’D gives 
application details. Clevitc Transistor 
Products, 241-257 Crescent St., Wal- 
tham 54, Mass. 

• Precision differential. Model T750. 
employs concentric input and output 
shafts which simplify mounting and 



permit housing in a dustproof container. 
Sterling Precision Instalment Corp., 
Instrument Div„ 54-17 Lawrence St., 
Flushing 54, N. Y. 

• Frequency-sensitive relay. Series TR, 
is available in standard models tuned 
to frequencies in the range of 40-170 
tps., with oilier frequencies available 
on special order. Potter &• Brumfield, 
Princeton, Ind. 


• Constant-voltage source, known as 
“K-volt Standard." provides constant 
d.c. output through ambient tempera- 



ture range of — 55C to 100C. Unit, 
available for operation from 26.5 v. d.e. 
or 1 17 v. a.c., provides d.e. output of 
6 volts or 1 volt, at 1 or 10 ma. Random 
drift is quoted at less than 0.1% for 
1.000 hours operation. Device measures 
1} in. in dia. x It in., weighs less than 
5 07.. and comes with a 7-pin base. 
Avien. Inc., 58-15 Northern Blvd., 
Woodsidc 77, N. Y. 

• Sub-miniature selenium diodes. Type 
6U1, 7U1, and 8U1, for airborne use 



at temperatures of — 50C to 100C, arc 
rated for input voltages of 156, 1S2, and 
205 v. rins., respectively, at 1.5 ma. 
Application data is available from In- 
ternational Rectifier Corp., Product In- 
formation Dept., El Scgtindo, Calif. 

• Motor-blower for cooling avionic 
equipment can be operated continuously 
at temperatures up to 260F. Fan turns 
at 10.000 rpm. and complete unit meas- 



ures 2i in. in dia. .x 5ft in., weighs ap- 
proximately 1 lb. AiResearch Manufac- 
turing Div. of Garrett Corp., Los An- 
geles, Calif. 

• Miniature VU and DB panel instru- 
ments, 14-in. size, designed to MIL-M- 
10504 and -5825 specs, are available in 
cither square or round housings, with 
watertight sealed housing. Technical 
data sheet VU 1 55 gives application data. 
Dejur-Ainsco Corp., Electronic Sales 
Div.. 45-01 Northern Blvd.. Long Is- 
land City 1. N. Y. 

precision type, measures only & in. in 
dia. by 1 to 1 in. long, depending upon 
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NOW A DIAMETER 
SEAMLESS METAL BELLOWS 

Bridgeport Thermostat’s broad experience in bellows 
engineering now makes available 14" and 5/16" diameter 
bellows. Ideally suited to miniaturization, these tiny 
units are produced in a wide range of characteristics and 
metals. Bridgeport specializes in metal bellows and 
complete bellows assemblies of all types and sizes. Send 
for new bellows engineering data — use handy coupon below. 




BRIDGEPORT THERMOSTAT DIVISION • MILFORD, CONN. 

Send me the Bridgeport bellows dota checked below: (XA-1400) 

□ Full details on new, small-diameter bellows 

□ Bellows Engineering Bulletin #125 (28 pages) 


resistance value. Midget units are avail- 
able with resistances of 0.1 ohm to 0.5 
megohm, in standard tolerances of 
0.1%, 4%, i% and 1%. All units have 
temperature coefficient of 20 ppm./deg. 
C. Precision Resistor Co., Inc., 107 
U. S. Highway 22, Hillside 5, N. J. 

• Miniature rotary switch, Series 7000, 
measuring only 1.16 in. in diameter, 
including contacts, is available in stand- 
ard contact arrangements with from one 
pole, 12-positions to four poles, three- 
positions. One, two or three decks arc 
available. Wafer is constructed of im- 
pregnated glass melamine, with high 
humidity resistance. Contacts have 
1-ainp. current-earning capacity at 50 v. 
d.c, and 250-ma. current-breaking 
capacity. International Instnuncnts 
Inc., New Haven, Conn. 

Power Supplies 

• Klystron power supply and modulator 
provides 50 kv. at 250 ma., with less 
than 0.05% ripple, operating from 
three-phase 208 -v., 50/60-cps. input. 
Five separately variable magnet focus- 
ing supplies, each rated at 150 v., 4 
amp., with less than 0.1% ripple arc 
included. Modulator is designed to 
operate F.itcl-McCullough type of float- 
ing-anode klystrons, and has adjustable 
pulse length in the range of 1 to 100 



microseconds, with repetition rates up 
to 1 kc. Device has built-in monitor- 
ing system for both modulator and 
klystron. Other power supplies are 
available to operate at different power 
levels, pulse lengths, and repetition 
rates. Levinthal Electronic Products, 
Inc., 2727 Fair Oaks Avc., Redwood 
City, Calif. 

• Regulated a.c., Model EE100, can 
provide 1 .4 kva of 1 1 5 v., 60-cps. power, 
regulated to within 1%, and with line 
distortion of less than 0.3%. Recovery 
time is quoted at less than 1/50 cycle. 
Device also provides 4 kva. of 1% 
power regulated to within 1%, by 
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means of an electromechanical rcgula- 

slowcr regulation can be tolerated. A 
230-v. model also is available. Curtiss- 
W right Corp., Electronics Div., Com- 
ponent & Instrument Dept., 631 Cen- 
tral Ave., Carlstadt, N. J. 

• Regulated d.c., Model CS-3667 for 
use in transistor circuit development, 
provides three independent continu- 
ously adjustable outputs of 0 to 50 v. 
d.c., at 0 to 10 ma., with less than 
1 mv. ripple and 0.5 % absolute regula- 
tion at 50 volts. Higher current models 
arc also available. NJE Corp., 345 
Carnegie Ave., Kenilworth, N. ). 

Instrumentation 

• High-speed sampling switch for low- 
level thermocouple or strain gage signals 
has five poles with 90 contacts per pole. 
Average dynamic contact resistance is 
1 ohm. Unit measures approximately 
3.5 in. dia. x 64 in. long. General De- 
vices, Inc., P.O. Box 253, Princeton, 
N. J. 

• UHF wideband amplifiers, Models 
UH-4(A) and UH-6(A), have center 
frequency. of 400 me., and bandwidth 
of 50 me. Amplifiers employ new GL- 
6299 tube in lumped constant, triple- 
tuned circuitry. Power gains available 
permit amplifiers to be used as inter- 
mediate frequency amplifiers or pre- 
amps. Applied Research, Inc., 163-07 
Depot Road, Flushing, L. I., N. Y. 



Remote PPI Indicator 


Rafax console indicator, part of a narrow- 
bandwidth system for remote presentation 
of radar PPI-tvpe information, permits trans- 

lines nr radio links. Developed bv Haller. 
Ravmond & Brown. Inc.. Rafax permits 
bandwidth compression ratios of 100 or 

quired bandwidth is only 300-3,000 cps. 



• This new Scott-Firewel miniature Oxygen Regulator system 
is doing a full-size job on the Douglas A-iD "Skyhawk”. The "Sky- 
hawk" fulfills a need for lightweight fighter aircraft. This system 
helps solve giant problems caused by the need for miniaturization. 
The regulator is attached to the pilot’s standard oxygen mask. 
Resulting in a 100% saving of valuable panel space. The regulator 
itself weighs only 154 ounces as compared to 454 pounds of the 
standard regulator. A small Vs inch mask-hose replaces the regular, 
bulky breathing tube. These are only a part of the advantages of 
the new Scott miniature Oxygen Regulator System now available 
for military and commercial use. 


Lighter components make lighter aircraft 



SCOTT AVIATION CORP 


275 ERIE STREET, LANCASTER, N. Y. 
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BUSINESS FLYING 



PIPER-S 1956 LINE, left to tight, Apache, Tri-Pacer and Super Cub, will be subjects of $30-million sales effort. 


Piper Sets Sights on New Sales Peak 


By 


Erwin J. Bullion 


Lock Haven, Pa.— Piper Aircraft 
Corp. challenged its distributors at- 
tending the company’s 1 5th annual 
sales convention here to sell at least 
$30-million worth of business and 
utility planes in the coming year— nearly 
equal to the dollar volume of the 
entire U. S, private aircraft industry 


The new sales goal is some 50% 
higher than 1955's record-breaking 
performance, during which Piper dis- 
tributors overshot their $20-million 
quobi by more than 5500,000 and more 
than doubled the previous year's dollar 
volume of $9.6 million. Plane sales in 
1955 included 276 Apaches, 939 Tri- 
Pacers and 567 Super Cubs. 

Reviewing Piper distributor gains, 
sales manager J. W. (Jake) Miller said 
that the company had achieved an 
800% increase in retail sales in the 
past seven years. The figures: 1949, 
54.2 million;' 1950, $4.3 million; 1951, 
$5.3 million; 1952, $6 million; 1953, 
$10 million; 1954, $9.6 million, and 
1955, $20.5 million. 

The more than 200 representatives 
of domestic and foreign Piper distrib- 
utors and equipment suppliers were 
treated to a fast moving, well-rehearsed 
sales presentation, utilizing films, slides 
and stage dramatics. Distributors com- 
mented that this was the best-staged 
meeting they had ever attended. 


A highlight of the sessions was 
presentation of slides revealing one of 
Piper’s ace cards for 1957: the new 
low-wing, all-metal four-place PA-24 
Comanche, which will begin flight 
tests soon (AW Nov. 28, p. 9). De- 
signed to compete directly with the 
Cessna 180, the new Comanche will 
supplement the current Piper line, ac- 



rording to Howard Piper, vice president- 
research and development. 

Biggest innovation in the 1956 line 
is an optional five-seat version of the 
Piper Apache. The cabin and baggage 
compartment has been redesigned, with 
the latter fully upholstered. Incorpora- 
tion of tracks will take three sliding 
scats in the aft section. The fifth scat, 
in the rear, is installed by removing 
the hat shelf, providing 109-in.-long 
unobstructed cabin area. With installa- 
tion of the fifth seat, there is still 12.5 
cu. ft. of baggage space. The five-scat 
package is made by Piper. 

Another optional Apache cabin ar- 
rangement allows installation of two 
individually reclining airline-tvpe pas- 
senger seats mounted on floor tracks. 
Again, the hat shelf can be removed 
to permit full recline. These seats will 
be available in February. The reclining 
scats are made by Flight Equipment & 
Engineering Corp., Miami, Fla. 

Apache 1956 prices are up approxi- 
mately $1,500 because of rising labor 
and production costs, the company 
says. The standard model will sell for 
S34.000; the Custom for $36,790, and 
the Super Custom for $37,830. 

New Tri-Pacer 

Most significant improvement in the 
company's new Tri-Pacer is increased 
cabin room. This has been gained by 
moving the rudder pedals forward 
several inches, giving front and rear 
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occupants additional leg room. Front 
scats arc now individually adjustable 
over a 5-in. range, permitting stagger- 
ing to give more shoulder room. 

Instrument panel has been com- 
pletely revised to put flight instruments 
on the left side, radios in the center 
and engine group on the right. Center 
grouping of radios makes it easy for 
the right-scat occupant to work this 
equipment while the pilot is flying. In- 
strument panel is black, to improve 
instrument night visibility. A removable 
panel has been added to the top of the 

A Hartzell constant-speed propeller 
has been approved for the Tri-Pacer as 
optional equipment to replace the 
standard Sensenich propeller, at ap- 
proximately SI, 000 extra. 

New Tri-Pacers cost approximately 
$475 more than the 1955 models: 
$7,295 for the standard; S7.S95 for the 
Custom, and $8,895 for the Super Cus- 
tom. The factory says that of the three 
models, it has been selling approxi- 
mately 85% Super Customs. 

The new Super Cub PA-18 trainer 
and PA-18A agricultural plane arc vir- 
tually identical to previous models. 
Merchandising Program 

In outlining the high-powered mer- 
chandising program planned for the 
coming year. Miller told distributors: 
“We have passed through grammar 
school, high school and college— our 
whole future lies ahead of us.” 

The program for the first time will 
place heavy emphasis on the twin- 
engine Apache, which has been largely 
responsible for building the company's 
dollar volume. The company is rush- 
ing to completion a 60.000-sq. ft. addi- 
tion to its production plant to increase 


APACHE FIVE-SEAT LAYOUT will be a major selling point 6^1956. Fifth seat goes m 


Dealer Follow-Up 

A must for repeat sales is the follow- 
up. whereby the distributor thoroughly 
checks the customer out in his new 
equipment. One of the most success- 
ful patterns has been found among dis- 
tributors who take the customer to the 
factory to pick up his new airplane and 
then ensure that lie is checked out no 
matter how many flying hours the cus- 
tomer has. 

There are too many eases where 
customers are not getting the fullest 
utility out of their airplanes, Piper 
spokesman said, because distributors do 
not make sure that the owner is fully 
briefed on how to work all of the equip- 
ment installed, particularly items like 


Apache output to two-a-dav bv mid- 
winter (AW May 16, p. 58)' 

Piper's 1956 sales program includes: 

• Increasing the advertising budget to 
SI 50.000, which is S 50.000 higher than 
1955. Advertising schedules are being 
placed mainly in businessmen's and 
farm publications with subscribers in 
the SlO.OOO-a-vear-pIus income bracket. 
Combined readership of these publica- 
tions is estimated at over 50 million. 

• Television commercials on local sta- 
tions by dealers and distributors using 
company-prepared one-minute films. 
Initially. Piper has made three of these 
spot commercials featuring Jack Greg- 
son, sports announcer, who is also a 
Tri-Pacer owner. Piper will also dis- 
tribute to sales personnel, local TV sta- 


tions and business groups five 27- 
minutc educational color films, which 
show Piper planes at work and in pro- 
duction, including "Wings for Adven- 
ture." made by William T. Piper, Jr., 
and Howard Piper during their 12, 500- 
mi. deliver)- flight of an Apache last 
spring from Lock Haven to Pretoria, 
South Africa. 

• Increased emphasis on a “travel while 
you learn" plan, in which distributors 
teach a businessman prospect how to 
handle the controls, read maps and use 
radio aids during charter flights. Piper 
distributor Bill Mueller, of El Paso, 
Tex., told Aviation Week that lie 
now makes most of his sales using this 
technique, soloing prospects in about 
IS hours. Mueller is one of Piper’s 
18 “quota-busters” this year. 

'Pile sales department emphasized 

the prospect can do with the airplane 
—not the ability of the distributor’s 
pilot. 




ELECTRICAL AND 
MECHANICAL DESIGN 
OF 

RADAR, SONAR AND 
TELEMETERING 


TJendiyJPacifie 

located in Southern California, spe- 
cializes in sonar, airborne radar and 
telemetering (both airborne and in- 
dustrial). We have excellent positions 
open at all levels in these fields. The 
work is directly associated with our 
long range projects and you are as- 
sured of permanent, well-paid work in 
the very heart of Southern California. 


MATION. PLEASE FI 




Omni range and other nav igation gear. 
The dealer's goal should be to check 
the customer out so that he receives 
his full value for money invested, dis- 
tributors were told. 

Field Service Plan 

An important part of keeping close 
tab on Piper owners and building their 
confidence in dealers will be a new 
field service plan that will develop a 
network of factory-authorized service 
stations. Factory-approved sen-ice fa- 
cilities are a must in the modern air- 
craft merchandising plan, the distribu- 
tors were told, because customers have 
been educated on other high-cost prod- 
ucts to expect manufacturer-provided 

From the distributor viewpoint such 
facilities are also a definite money- 
maker, particularly with the advent of 
the more complex Apache twin, which 
is reaching the field in increasing num- 
bers. There are now more than 555 
of these Piper twins in use. 

Piper’s sales department noted that 
last year spares shipments to distribu- 
tors totaled well over S600.000, com- 
pared with S4 54,000 the previous year. 
This rising trend will be a significant 
source of dealer income in the future, 
the company says. 

To help distributors develop sen-ice 
techniques, Piper is setting up a me- 
chanics' school at the factory, with the 
first class of 10 scheduled to take the 
one-week course beginning soon after 
the start of the year. 

The Big Ten 

At the annual sales banquet. Piper 
awarded its traditional "top hat” to 
the 10 top distributors and to Jonas 


Aircraft & Arms, which handles export 
sales. Jonas distributed 198 Piper air- 
craft this year. 

The top 10, with numbers of planes 
sold: John Baker, Baker Aircraft Sales, 
Long Beach, Calif., 1 55; Art Whitaker, 
Portland, Ore., 82; Les Longbrook, 
Combs Aircraft, Inc., Denver, Colo., 69; 
George Edgcumbe, T ufts-Edgcumbe, 
Inc., Elmhurst, 111., 68; Rov N'eal. Wcs- 
Tex Aircraft, Lubbock, Tex., 65; Lloyd 
Brown, Brown Firing Service, San 
Antonia, Tex., 55; O. P. Hebert, Sa- 
fair Flying Service. Teterboro, N. J, 
46: Dick Batten, Oklahoma Aircraft 
Sales, Ponca City, Okla., 45; Angelo 
DcPonti, DePonti Aviation Co.. Minne- 
apolis. Minn., 45; Clvdc Shockley, 
Muncic Aviation Corp., 'Municc, Ind, 
45 

AC Plugs Will Enter 
Civilian Plane Market 

General Motors Corp., one of the 
nation's largest users of business planes, 
has assigned its AC Spark Plug Divi- 
sion, of Flint, Mich., the task of 
capturing the corporation aircraft 
market from Champion and BG. As a 
start in this direction, the division 
plans to make a plug to suit every 
engine, old and new. 

Long identified as a military sup- 
plier of plugs, AC’s is entering the 
civilian field in hopes of leveling out 
sales peaks and valleys. Aviation Week 
was told at the first AC spark plug 
clinic held for corporation plane 
operators and service personnel. The 
meeting, sponsored by Airwork, Inc, 
Millville. N. J., an Ad distributor, was 
held at the offices of one of Airwork's 
Class A dealers, International Aviation, 
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IT’S TIMKEN BEARINGS FOR VALUE! 



TIMKEN 'n 

TAPERED ROLLER BEARINGS 


NOT JUST A BAU. O NOT JUST A ROUER Q 


'ROUEBO BEARING' 


1$) ANDTHRUST-C- 


55 




Daily, H-21’s are ferrying construction personnel and tons 
of equipment to remote mountain top sites. This peak service is 
providing a vital third dimension in transportation for America’s 
first line of defense. 






ENGINEERS NEEDED: Send resume to Employment Representative 


Inc., Westchester County Airport, 
N. Y. 

Because of the encouraging turnout 
at this initial session, it is expected 
that similar forums will be held by the 
manufacturer s other distributors. 

Spark plug deposits can be burned 
off during engine runup by gradually 
advancing throttles in increments and 
staying just below engine miss, pilots 
were told by Earl Pierce, AC project 
engineer. An important factor in pre- 
venting pre-ignition is to use torque 
wrenches in plug installation. A com- 
mon fault is to install plugs too tight, 
bending threads and resulting in serious 
leakage of gases. 

AC invited customers to send plug 
problems to the plant for detailed 
engineering analysis. 


PRIVATE LINES 


A new distributorship pattern is being 
developed by Lycoming Division of 
Avco Manufacturing Corp. to improve 
present field service facilities for the 
firm’s engines. The new program is being 
geared to fewer but more elaborate 
service shops capable of handling all 
types of Lycoming powcrplants used 
by business pilots. Dealers probably 
also mil be expected to maintain credit 
ratings with the factory, since Lycom- 
ing desires to end cash-on-delivery 
shipments. 

Edo Corp. also is expected to revise 
its float sales procedures in the near 
future. Factory sales program is ex- 
pected to be replaced by appointment 
of approved business plane distributors 
as sales outlets for Edo floats. 

FA-3 Airpliibinn roadable airplane, 
developed by Continental, Inc., Dan- 
bury, Conn., is on a cross-country tour 
aimed at selling the project. The original 
firm has been dissolved and its assets 
are held by a former stockholder. 
Frazer Dougherty, former Continental, 
Inc., vice president-test pilot, is demon- 
strating the FA-3 on the current tour, 
during which he expects to visit Piper, 
Cessna, Beech, Aero Design & Engi- 
neering and other firms. 

Canso PBY-5A amphibian fitted as a 
flying geophysical laboratory will make 
extensive electro-magnetometer surveys 
over Central and South Africa early 
next year. Aeromagnetic Surveys, Ltd., 
Toronto, Canada, is operating the 
plane. 

Private ferry organizations are en- 
joying a boom because of the continued 
rise in business plane production. 
Ferry Service Co., Lock Haven, Pa., 
and Wichita, Kan., told Aviation 
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Week that it is now delivering to dis- 
tributors about 40% of Piper's produc- 
tion and about 10% of Cessna's. Firm 
now employs 10 full-time and 25 part- 

Royal Gull appointment: Timmins 
Aviation. Ltd., Montreal Airport, Dor- 
val, has been named as Canadian repre- 
sentative bv Royal Aircraft Corp., 
Milwaukee, for the twin-engine busi- 
ness amphibian. 

Santa Rosa Aiqiark, Calif., has been 
purchased by Codding Enterprises, 
Inc., for immediate development into 
a business plane service center. Cod- 
ding Enterprises is capitalized at S100,- 
000. A large hangar, gas service and 
runway lighting are among the im- 
provements planned. 

Babb Co., Phoenix, Ariz., has pur- 
chased the S970.000 inventory, mainly 
DC-3 equipment, from II &• E Aircraft 
Co.. Oklahoma City, and has acquired 
the 95,000 sq. ft. former Pacific Air- 
motive engine overhaul facility at Lin- 
den. N. J. Babb, a subsidiary of Atlas 
Corp.. will move the Oklahoma Citv 
inventories to Phoenix. 

Need for information quickly on 
causes of aircraft accidents was major 
point stressed by business plane pilots 
during first meeting of Might Safety 
Foundation’s corporate aircraft mem- 
bers. More than 30 pilots were present 
at all-dav session, directed by Randall 
Carpenter, who heads FSl ’s new cor- 
porate aircraft activity (AW Sept. 12. 
p. 83). The Foundation, with offices at 
471 Park Ave., N. Y., now has over 50 
corporate members. 

Fixed wing planes belonging to N. Y. 
C. Police Department are being disposed 
of because of greater suitability of the 
department’s helicopter. NY PD is ask- 
ing bids on a 1944 Grumman G-21A 
Goose and a 1942 Grumman G-44 
Widgeon, with spares. Interested parties 
can contact Department of Purchase, 
Salvage Division. Municipal Building. 
New York 7. N. Y. for bid proposals, 
which will be opened November 23. 

CAA must be notified when owners 
sell their airplanes, according to a 
recently effective regulation, which is 
designed to offset previous difficulties 
in establishing legal title to aircraft. 
Burden is on the seller to immediately 
notify CAA of the transfer: the new 
owner must mail the government agency 
a completed application for registration 
form, a bill of sale or other evidence 
of ownership and a four-dollar registra- 
tion fee before he can fly his airplane. 
These details arc handled by the Civil 
Aeronautics Administration. Administra- 
tive & Records Branch, W-240, Wash- 
ington 25. D. C. 



DC-3s With Regional Interiors 
Planned by Miami Aircraft Firm 


A new scries of DC-3 business-plane 
conversions especially styled to suit the 
geographical tastes of the customer are 
scheduled to be produced by L. B. 
Smith Aircraft Corp., Miami Interna- 
tional Airport. Fla. 

The conversion center is now demon- 
strating its first model, called the Tropi- 
cana. reflecting the atmosphere of the 
Southeastern U. S. in its interior furn- 

Otficr models will have interiors to 
fit the moods of residents of New 
England, metropolitan cities and the 
West. This custom styling has been 
developed bv the industrial design firm 
of Charles Butler Associates for I,. B. 
Smith. 


icana conversion sells for 

y S200.000. It is basically 
ing an 8.000-hr. overhaul. 
ie Wright R1S20-72AM-1 

andard full-fcathcring pro- 
ved. 

Ic-typc propellers are mir- 


At a gross weight of 26,200 lbs., the 
airplane can cruise at approximately 210 
inph. true airspeed. With 15 passeng- 
ers. the range is about 1.300 mi. Fuel 
tankage is 822 gal. 

A primary design feature is the in- 
stallation of four 17-in. x 36-in. and 
two 17-in. x 30-in. picture windows in 
the passenger cabin, supplemented by 
six normal-width windows lengthened 


The interior designer has broken the 
cabin area into four distinct work and 
rest areas with patterns of furnishings 
and colors to alleviate the normal tun- 
nel-look. 

'Die forward lounge is separated 
from the cockpit by a fnlly-transpnreiit 


panel, which allows passengers to 
watch the pilots operating the plane 
without having to enter this area. Be- 
hind the lounge is a sleeping area with 
a couch which converts into a bed 
seven-foot long and 33-in. wide. 

Cocktail and conference areas arc in 
the rear of the cabin. Bar. buffet, maga- 
zine racks and other service furnishings 
are carried along the port side of the 

In the rear, there arc four swivel 
chairs with folding tables. Seating is 
built by Acrosmith. an L. B. Smith di- 

Thc cockpit has contoured adjustable 
foam-rubber cushioned pilot’s scats. 

VIIF equipment for the converted 
plane includes Bendix TA1SBB 360- 
channcl 25-w. transmitter and Bendix 
RA18C receiver. ARC-1 50-channel 
transceiver. Omni gear comprises two 
3IR2 VHF receivers, an MN97 omni- 
mag, and RS9B glide slope 10-chanm ' 
system and an MN-100A glide slope 

" Two' Bendix BC 433M receivers and 
units make up the ADF layout. Radio 
and electric controls are consolidated on 
an overhead panel. All radios can be 
individually controlled by toggles over 
each pilot's seat. Standard instrumen- 
tation includes a Sperry Gvrosyn C-4 

The radio gear is concealed in seats 
and lounges behind the cockpit area. A 
thermostatically-controlled blower can 
cool the radio equipment on the 
ground, if necessary. 

L. B. Smith also has worked out an 
optional clcctric-hydraulic landing gear 
and flaps actuation system with two 
toggle switches on the central pedestal, 
making it unnecessary for pilots to reach 
back to actuate these items. 


AVIATION 


(, December 5. 1955 



8 ways G-E Hydraulic 
give your aircraft greater 



The G-E Pump is a completely self contained unit 
with its own control system and integral hydraulic 
reservoir. The inlet duct is assembled in three posi- 





o PROVEN BY QUALIFICATION TESTING: Can 
meet requirements of your aircraft. 


Turbopumps can help 
availability, better performance 


General Electric’s new Hydraulic Turbopumps are 
now available to give you the eight benefits 
illustrated above in furnishing auxiliary power for 
your aircraft. Designed to operate at almost any 
location within the plane's structure, the G-E Pump 
can be used to supply power for such hydraulic re- 
quirements as raising and lowering the landing gear, 
steering, opening and closing bomb-bay doors, 
maneuvering wing spoilers, and empennage surfaces. 
Designed for efficiency — These G-E Pumps operate 
on the simplest of principles. Turbine wheels in each 
unit spin on streams of air extracted from the jet 
engines. The turbine wheel shafts then drive the 
constant speed variable displacement hydraulic 
pumps. This system eliminates the problems of bulk 
associated with direct drive systems. Expensive 
maintenance procedures are also unnecessary because 
a mechanic can easily get to each drive inside the 
plane. Their remote locations eliminate the weight 


of long transmission lines, and ground test operation 
is possible without operating the main engines; 
Greater aircraft availability: G.E.’s Hydraulic Tur- 
bopumps have been proven in operational testing. It 
has been designed for faster, easier installation, and 
greater accessibility in maintenance. These inherent 
features add up to greater availability for your 
aircraft. 

Can meet your requirements — Designed to meet the 
toughest conditions that might be encountered in 
flight today, current models can operate up to 55,000 
feet. Potential operational altitude is almost limit- 
less. For more information on how General Electric 
can help you meet your auxiliary power demands, 
see your nearest G-E Apparatus Sales representative, 
or write for bulletin GEA-6333. General Electric 
Company, Section 231-4, Schenectady 5, N. Y. 


T^rogress Is Our Most Important Product 

GENERAL A ELECTRIC 




BENDIX-PACIFIC SPECIALIZES IN AIRBORNE RADAR 


WHICH IS YOUR RADAR REQUIREMENT? 



f PAC 

I ~B*ndi, 


I S I 0 N A 


*190 

PACIFIC DIVISION 


Let 11s send a qualified radar systems 
engineer to visit you at your convenience. 


Bendix-Pacific specializes in 
airborne radar, having design 
experience and manufacturing 
ability to develop and produce 
systems radar to meet your 
requirements. 


EAST COAST OFFICE: 475 5th AVE.. N.Y. 17 • DAYTON, OHIO-1 207 AMERICAN BLDG., DAYTON 2, OHIO • WASHINGTON, D.C.-SUITE 803, 1701 "K" ST., N.W. 
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC. LTD., MONTREAL »• EXPORT DIVISION: BENDIX INTERNATIONAL. 205 E. 42nd ST.. NEW YORK 17 
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‘Repeating’ Parachute Increases 
Airborne Cargo Drop Accuracy 



A new type of parachute that may 
greatly increase the accuracy of cargo 
drops has been developed by scientists 
at Canada's National Aeronautical 
Establishment in Ottawa. 

Known as a repeating parachute, the 
new unit can be made to open, rotate, 
wind up its shroud lines, close, unwind 
and open again. This process can be 
repeated a number of times in one drop. 

Hie advantage of the repeating be- 
havior is tliis: When the cargo is 
dropped, the parachute opens to destroy 
forward momentum; then it winds up 
and closes, providing a period of fast 
vertical descent; near the ground it 
opens again, providing a cushioned 
landing in the target area; on the 
ground it collapses, so there is no drag- 
ging of load. 

The parachute itself consists of a 
number of gores, or panels, fonning a 
slotted canopy with shroud lines lead- 
ing to a control ring. 

It is built so that the gores have a 
small tilt angle, which causes the para- 
chute to rotate clockwise rapidly as it 
inflates, winding up the shroud lines. 
The control ring is attached in such a 
manner that it reverses the tilt when 
the canopy is fully inflated, "spilling” 
the chute and making it turn slowly in 
the counter-clockwise direction. When 
the canopy deflates, the control ring 


sags and the original gore tilt becomes 
effective again, filling the parachute 
again and restoring the original clock- 
wise motion. 

The number of open-close cycles for 
a given altitude and load is controlled 
by appropriate design. 

Carried by the Wind 

The new parachute overcomes a num- 
ber of problems which previous tech- 
niques solved only imperfectly. The 
major source of error in parachute drops 
is unpredictable shifting of the wind. 
Time of descent must be made as short 
as possible to minimize the wind’s 
effect. 

One method is to use a conventional 
chute small enough to drop the load 
very rapidly. The landing, however, 
is likely to damage the cargo extensively. 

Another technique is to use a de- 
layed parachute, which opens in time 
to cushion the landing, but this intro- 
duces large errors because it demands 
aiming so far ahead of the aircraft that 
the sighting angle is a shallow one 
(something that is especially trouble- 
some in rolling terrain). 

A refinement of the delay technique 







REPEATING PARACHUTE dropped from aircraft traveling at 285 mph.: 1) ready to open, 
2) opened, 3) ready to close, 4) closed, 5) ready to reopen, 6) reopened. 
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Dodge selects Enjay Butyl P/77777TT1 fTTTTffl^ 
rubber for big rear-window weatherstrip 


Super-durable Enjay Butyl fits perfectly Dodge’s rigid specifications for 
its rear-window weatherstrip. Under the toughest conditions of weather 
and use, Enjay Butyl parts stay like new, help add style and color to 
new cars. In fact, some automobiles have more than 100 parts made 
of this fabulous rubber. 


The many advantages of Enjay Butyl make it the almost perfect 
rubber for the automotive industry. Its price and ready availability are 
advantages, too. And it is now available in non-staining grades for white 
and light-colored parts. For full information and for skilled technical 
assistance in tEe uses of Enjay Butyl, contact the Enjay Company at 
either of the addresses below. 



ENJAY COMPANY, INC 15 West 51st Street, Ne 

District Office: 11 South Portage Path, Akron S, Ohio. 


York 19, N. Y. 



• heat • cold • sunlight • moisture. 


35 SUCCESSFUL YEARS OF LEADERSHIP IN SERVING INDUSTRY 
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is the use of two parachutes. The first 
destroys momentum in the line of 
flight and is then disconnected, per- 
mitting rapid vertical descent. The 
delayed parachute opens in time for 
a gentle landing. This system requires 
the use of two parachutes, two time de- 
lays and heavy parachute release mech- 
anisms. 

The repeating parachute replaces all 
of these items with a package whose 
bulk, weight and reliability are com- 
parable to that of a single conventional 
parachute. NAE's researchers say. 
Mathematical Theory Developed 

A mathematical theory of rotating 
and repeating parachutes has been de- 
veloped by NAE’s II. T. Stcvinson, 
head of the special projects group of 
the Flight Research Section, P. Mandl, 
associate research officer of the Aero- 
dynamics Section, and R. J. Tcmplin. 
This makes it possible to design chutes 
for various loads, altitudes and num- 
bers of open-close cycles. 

NAE says that a Frenchman, Ehinig, 
in 1948 patented a rotating parachute 
(with radial slots) which was supposed 
to wind up its shroud and collapse on 
landing. However. NAE's researchers 
say. the first known repeating parachute 
model was operated bv Stcvinson in 
1951. 

The model was made by cutting 
radial slots in a small conventional para- 
chute. It was attached to a flywheel 
being towed rapidly by a vehicle. 

In the course of towing experiments, 
four modes of operation were obtained: 
open and remain open; open, close and 
remain closed: open, close, reopen and 
remain open; open, close, reopen and 
repeat several times. 

Other tests were made using a cross- 


bow to launch model chutes, and finally 
high-speed drops were made from air- 
craft. A few short tests also were made 
in the National Research Council's 
wind tunnel in Ottawa. 

During the three years of tests, 28 
experimental chutes were produced and 
tried out in 1.6S2 towing tests and 
64 drops from aircraft. From the tests, 
NAE's scientists were able to pinpoint 
the effects of variables such as gore 
shape and size, porosity of parachute 
material, length and design of shrouds, 
and weight and moment of inertia of 
the rotating load. 

The last 10 chutes produced were 
from a frozen design in half-scale, full- 
scale and U-scalc models, with two 
different cloth porosities. 

Details of the parachute development 
and theory arc contained in an NAE 
report, “A Repeating Parachute." writ- 
ten by Stcvinson and Mandl. 

NATA Outlines Plan 
To Improve Standards 

National Aviation Trades Assn, has 
established a program to improve main- 
tenance operations and standards to 
serve the aircraft user and the military 
establishment under contract. The pro- 
gram was approved at NATA's 16th 
Annual Convention in Phoenix, Ariz., 
and will be handled through the new 
NATA Maintenance Council. 

Other actions of the convention in- 
cluded authorization for: 

• Support of the aviation incentive 
movement proposal for youth and 
flight scholarships program for Civil Air 
Patrol cadets and ROTC flight training 

• Increased backing of NATA efforts to 


Still gets that 
wonderful 
feeling . . . 



"After 9 years of flying behind 
many Airwork engines, I still 
get that wonderful feeling that 
they are completely depend- 
able. This confidence has been 
justified many times by their 
performance. 

After looking over other deals, 
I’ll still stick to Airwork as my 
factory authorized overhaul 
agency — and fly with that 
wonderful feeling!" 

CkanieA ty. Moumz 

Chief Pilot 

Virginia Coal & Iron Company 



Millville, New Jersey 
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OFF THE LINE 





Cross Country in less than 4 hours . . 


BY JET TRANSPORT 



or Philadelphia to New York in less than 1 hour.. 


BY HELICOPTER 



it ’s a sure bet youll be riding with 

FOOTE BROS. AIRCRAFT-QUALITY PRECISION GEARS AND ASSEMBLIES 


Leading producers of aircraft engines and air 
frames look to Foote Bros, when they need preci- 
sion gearing and mechanical drives. Foote Bros’, 
pioneering experience in the field, large engineering 
staff and complete production facilities make them 
the logical dependable source. Call or write today 
. . . Foote Bros, engineers are at your service. 


FCDTE^OS. 

'Bettes, dhwes dviatu/h Bettes Seam 

FOOTE BROS. GEAR AND MACHINE CORPORATION 

4545 SOUTH WESTERN BOULEVARD, DEPT.G1, CHICAGO », ILLINOIS 


materials recover their elasticity after 
being frozen solid. Tester is being used 
to establish low-temperature character- 
istics of the company's aeronautical 
O-rings. 

Molding submerged pump solenoids for 
Navy aircraft catapults in Bakclite 
epoxy resin protects the electrical insula- 
tion of the units from chemical attack. 
This technique became necessary when 



Navy switched catapult systems from 
oil to hydrolubes, which attacked the 
insulation and shorted the coils. 


Monsanto Chemical is expanding its oil 
additive research program to include ad- 
ditives for jet and piston aircraft fuels. 

Air Conditioned S-59 

An air conditioning system has been 
installed in the new Sikorsky S-59 jet- 
powered helicopter by AiRescarch 
Manufacturing Division of Garrett 
Corp. 

'[tie air cvcle refrigeration system 
utilizes a small 2-lb. turbine unit, yet 
lias a cooling capacity equal to that" of 
55 household refrigerators, the manu- 
facturer says. Its light weight and com- 
pactness make it readily adaptable to 
the requirements of the S-59. 

With the increasing use of heli- 
copters in passenger service, it is 
expected that air conditioning will be- 
come standard equipment AiRescarch 


Piasecki Sub-License 

The P.iasecki Helicopter Corp. has 
signed a sub-license agreement with 
Turco Products, Inc. to use the new 
Chcm-Mill Process, thus becoming the 
first helicopter manufacturer licensed 
to use this process. Other major air- 
craft companies have also signed Chem- 
Mill sub-license agreements. 

Ex-Cell-0 Expands 

Additional production facilities have 
been acquired bv Ex-Cell-0 Coro.. De- 
troit. Mich.: a 66,000-sq.-ft. plant at 
Elwood. Ind.. and a 1 5-acrc-piant site 
at Downey, Calif. A 60.000-sq.-ft. fa- 
cility will be built at the latter site. 


unusual 
career 
opportunity 
at IBM’s 

AIRBORNE COMPUTER LABORATORY 

/ At IBM’s Vestal*, New York, Laboratory 
is gathered a group of computer engineers 
whose entire efforts are devoted exclusively 
to the development and perfection of 
airborne computers. 

In support of these engineers are the 
finest IBM engineering facilities, experienced 
staffs of logicians, mathematicians and 
other specialists, and an engineering know- 
how accumulated during 41 years of building 
the world’s finest mechanical, electrical 
and electronic computing equipment. 

At the Vestal Laboratory, you’ll work in 
a climate of creativeness with stimulating 
associates on today’s most advanced projects. 

If you are an engineer with experience in any 
of the following fields, we’d like to tell you more 
about this unusual opportunity and outline other 
advantages of working with IBM: digital and 
analog computer circuitry and design- 
transistor circuitry— electronic display 
systems— microwave theory and wave 
guide design— component application and 
evaluation— electronic packaging— power 
supply design— servo and servo-control 
systems— optics— systems analysis and 
operations research— instrumentation 
theory and design— field engineering. 

Write, outlining your interests and 
qualifications to: A. N. Hurst, Room 3212, 
International Business Machines Corp. 
Endicott, New York 


IBM 


AVIATION 


tr 5, 1955 






no undercut 

in new type welded stainless steel pipe 


Now, TRENTWELD is better than ever! 
Thanks to Trent’s new patented Contour-Weld * 
process, you can now get stainless pipe or tubing 
that’s really smooth inside . . . free from any un- 
dercut or projecting weld bead. 

Check these Benefits 

As before, this new-type TRENTWELD is made 
from uniformly rolled stainless strip. That’s why 
you'll always get extremely high uniformity both 
of wall thickness and curvature. And Trent’s new 


Contour-Welding brings that same uniformity to 
the weld zone itself. This means a stronger pipe or 
tube with smoother flanged or flared ends ... no 
cavitation corrosion or erosion . . . better perform- 
ance in every category than with any other, welded 

Try new Trent Contour-Welded pipe or tubing 
for yourself. It’s a natural for pressure lines . . . 
lines carrying corrosive chemicals . . . high-velocity 
systems. And remember, it’s made by Trent— 
tube-mill specialists. 


Why Trent's Exclusive Contour-Weld Process Means Smoother Welds . . . 


« 

tjt ■ With conventional welding, gravity means beads ... or 




With new Contour-Welding, gravity means smoothness. 
Trent's new Contour-Welding puts gravity to work. 

The pipe is inverted, and welded at the bottom. 

Gravity still pulls the molten metal down — but that 

to the' contour of the pipe itself. That’s why there’s no 
other welded pipe. 


sr U.S. Patent 2716,692. 


Co. 


TRENTWELD 


STAINLESS STEEL TUBING 


1 1101 , WISCONSIN (Subiidlary el ttUCIILE STEEL COMMttY OF AMERICA) 




How +o open 
a Watchmaker's 
Eyes ... 


SINCLAIR AIRCRAFT OILS 


Many people regard a 21 -jewel walch as the ultimate in precision. 
Yet, a modern airplane engine is built to a standard of precision far 
beyond that of the finest watch. For the engine, with moving parts 
machined to the Nth degree, must operate at speeds in the thousands of 
revolutions per minute, at temperatures that would melt many 
metals. And they must do it hour after hour under full load. 


Such engines demand the finest motor oils for lubrication. 

Sinclair is proud that it supplies 45% of all the motor oil used by major 
scheduled airlines in the United States. That is proof of the high 
quality of Sinclair lubricants. You can depend on them. 
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WHAT'S NEW 


Publications Received 

• Review of Current Research and 
Directory of Member Institutions— 
Edited by Rcnato Contini— Pub. by 
Engineering College Research Council 
of the American Society for Engineer- 
ing Education. Available from Rena to 
Contini. Secretary, Engineering Col- 
lege Research Council, New York 
University, University Heights. New 
York 53, N. Y. S2.00; 352 pp. Guide 
to the various research programs being 
conducted in our engineering colleges. 

• The Wonder Book of Aircraft— Pub. 
by Ward, Lock & Co., Ltd., London 
and Melbourne-Distributed in the 
U.S. bv John dc Graff, Inc., 64 West 
23rd St, New York 10. N. Y. S3.00; 
224 pp. Book for young people covers 
history and development of civilian 
aircraft. Contains eight plates in color 
and many illustrations. 

• Flying the Omnirange— by Charles A. 
Zwcng— Pub. by Pan-American Naviga- 
tion Service, 1202 Ventura Blvd., North 
Hollywood, Calif. S4.00; 153 pp. Third 
revised edition of guide to omnirange 
flying. 

• Atomic Energy— A Realistic Appraisal 
—Pub. bv the Atomic Industrial Forum, 
Inc., 260 Madison Ave„ New York 16, 
N. Y. S5.00 per copy, paper-bound. 
Proceedings of a meeting devoted to 
an evaluation and interpretation of the 
Forum’s "Growth Surv ey of the Atomic 
Industry-1955-1965.” 

• Dictionary of Mechanical Engineering 
Terms— Originally compiled by J. G. 
Horner, Seventh edition revised and en- 
larged by Staton Abbey— Pub. by Philo- 
sophical Library, Inc., 15 East 40th St., 
New York 16,’ N. Y. $6.50; 417 pp. 
Guide to terms used in the theory and 
practice of mechanical engineering. 

• The Third Service— by Air Chief Mar- 
shal, Sir Philip Joubcrt— Pub. by 
Thames & Hudson Ltd., 224 High Hol- 
born, London W.C.l. 21/-net, $2.95; 
174 pp. Background and history of the 
Royal Air Force. 

Telling the Market 

The Fabricator’s Handbook, how to 
fabricate re/istal stainless steels, Cruci- 
ble Steel Company of America, Oliver 
Bldg., Pittsburgh 30, Pa. . . . Bakelite 
Extruderitems, new periodical, Issue 
No. 1, Dept. 46, Bakelite Co., 300 
Madison Ave., New York 17, N. Y. 

Micabond. bonded mica insulation, 
Catalog M-55, Continental-Diamond 
Fibre, Newark, Dela. . . . Electric fut- 
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Ilartzell Constant-Speed Feathering Propellers 
jy are Standard Equipment on MOST Light Twii 


gin l wins. 
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How AC “Flies" Vibration Tests at 100,000 Feet! 



The massive door you see pictured above opens to reveal one of the few 
stratosphere test facilities of its kind. 

This is AC’s new stratosphere vibration chamber in which AC products can 
be vibrated and tested under conditions of controlled temperature and 
humidity— and simulated altitudes up to 100,000 feet. 

And, this test is just one of many used to make sure that AC products are 
completely reliable under all conditions . . . that they meet or exceed all 
performance requirements. 

One vibrator covers a range up to 2,500 pounds thrust. Another provides a 
maximum of 12,500 pounds. Temperatures can be varied from — 100° F. to 
4-200° F. Tested equipment can be observed throughout tests. 


AC now has many openings for 
qualified engineers in the elec- 
tronics field. For detailed informa- 
tion or for illustrated booklet "AC 
■ . . Engineering for the Future,” 


Years of experience in producing complex electronic and electro-mechaolcal 
equipment for our Armed Forces make AC a logical choice to engineer, 
develop, test and build similar electronic devices for your organization. 
Call us, won’t you? 


AC SPARK PLUG DIVISION 

THE ELECTRONICS DIVISION OF GENERAL MOTORS CORPORATION • FLINT, MICHIGAN • MILWAUKEE, WISCONSIN 
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ALTITUDE POTENTIOMETER 


The Trans-Sonics® Type 1067 Pressure Operated Potentiometer pro- 
vides a linear voltage ratio versus altitude output. Input impedance is 

10.000 ohms. Maximum voltages up to 100 volts can be obtained so this 
Altitude Potentiometer can be used without amplifiers in applications 

a) Varying servo loop gain as a function of altitude. 

b) Modulating the subcarrier oscillator of telemetering systems, 

c) Recording and indicating altitude remotely. 

Accuracy and interchangeability including effects of nonlinearity, hys- 
teresis, stiction, and friction are within a band ±0.01 VR of the nominal 
line. Voltage Ratio is 0.55 at —400 ft. and varies linearly with altitude to 

1.0 at 50,000 ft. This linear-with-altitude relationship is obtained from the 
linear-with-pressure mechanism by shaping the electrical output with 
additional resistors across tapped sections of the potentiometer winding. 

The Type 1067 Pressure Transmitter is an example of an instrument which 
Trans-Sonics, Inc. designed for a specific application and produces in 
quantity and on schedule. Similar instruments, but having a linear-with- 
pressure voltage ratio output, are offered for applications such as telemeter- 
ing, recording, and experimental development. These units have potentiom- 
eter coils with multiple taps connected through a convenient, accessible 
terminal board to a connector. 

Write for Multi-Top Potentiometer Bulletin 
"For Transducers See Trans-Sonics" 


^flCu^Vi-BonicA,, One. 

a FOREST STREET • BEDFORD, MASSACHUSETTS 
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naces and ovens, Catalog No. A-7, 
Cooley Electric Manufacturing Corp., 
Shelby & Daly Sts., Indianapolis, Ind 
. . . Titanium Progress Report No. 2 
gives property and fabrication data, 
booklet, E. I.'du Pont dc Nemours &• 
Co., Inc., Wilmington 98, Del. 

Custom extruding, molding and fin- 
ishing techniques, bulletin, Geauga, 
Industries, Middlefield, Ohio. . . . 
Products and services in combustion 
and heat transfer. Bulletin No. 108, 
Thermal Research & Engineering 
Corp.. Conshohocken, Pa. . . . Unit- 
construction principle of the Detroit 
Screwmatic 750 single-spindle auto- 
matic screw machine, folder. Gear 
Grinding Machine Co.. 3901 Christo- 
pher. Detroit 11, Mich. 

Insulated Audio 
Cord Connectors 

Audio-type cord connectors built for 
aircraft test equipment, quality micro- 
phones, instruments and low level 
sound application, are shock-proofed to 
provide quick connection through the 
use of insulating material of Polv- 
chloroprene. a resilient synthetic rubber 
which protects the contacts from dust 
and moisture. 

Panel style rectangular flange recep- 
tacle provides closer mounting for 
crowded installations. Connectors arc 
designated Model XLR. 

Manufacturer is Cannon Electric Co., 
3209 Humboldt St., Los Angeles 31, 
Calif. 

TWA Base Getting 
Automatic Recorders 

Automatic recorders will be used to 
maintain permanent performance data 
records on all engines going through 
Trans World Airlines' new propeller- 
less engine test stands (AW May 23, 
p. 6S). The stands are being readied for 
operation early in 1956 at the airline’s 
Kansas City overhaul facility. 

Fifty-five recorders will be installed— 
1 1 to each of five test cells. They will 
record pressures, temperatures, fuel flow 
and rpm. during run-up of newly over- 
hauled engines. 

Most of the records maintained by 
the units will be continuous throughout 
the entire test period. At present, such 
data is noted only every five or 10 min- 
utes or so, depending on the type of 

The recorders arc being supplied by 
Brown Instruments Div. of Minncapolis- 
Honevwell Regulator Co., Philadelphia. 

TWA says this is the first extensive 
use of automatic recording equipment 
in an airline engine test facility. 
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Internationals new 



electron tube shields 
make JAN shields obsolete! 


lERC's ’Temperature Rated shields provide complete electrostatic 
shielding and effective cooling of electron tubes to within the manu- 
facturer’s recommended operational temperature ratings for longest 
tube life and dependability. TR heat-dissipating shields are available 
for direct replacement of JAN shields and fit standard JAN sockets. 


he TS102P0I, TS103P01, e 




' I 


ii IERC heat-dissipating 


electronic research corporation 

ube shield for every type of miniature, subminiature, octal and power tube. 





Use of Hydraulic Systems Gains 
With Further Redesigns Planned 


By George L. Christian 

Detroit-Use of hydraulics to power 
jet aircraft accessories continues to ex- 
pand, the 1955 Transport Aircraft Hy- 
draulics Conference was told, with a 
wide program of redesign and product 
improvement by equipment and aircraft 
manufacturers backing up the move. 
Among the trends reported at the Vick- 
ers, Inc.-sponsorcd meeting were: 

• Combining two or more pieces of 
hydraulic hardware in a single compo- 
nent. One example is the Lockheed/ 
Vickers pump control valve used on the 
Super Constellation. In this valve, five 
separate units arc combined in one, 
eliminating nine connections and 
thereby reducing leakage and cutting 
weight and size. Tire airlines urged that 
this practice be expanded. 


• Centralizing aircraft systems, includ- 
ing hydraulic, in special bays. This is 
being’ done in Lockheed’s turboprop 
Elcctra, which will have a simple but 
complete hydraulic system. 

• Extension of hydraulic applications. 
Vickers is meeting the challenge of air 
turbine drives for large aircraft with de- 
velopment of hydraulic starters for jet 
engines and higher-powered hydraulic 
transmissions for large-capacity cabin 
superchargers. Edward I. Brown, chief 
engineer, aircraft products, at Vickers’ 
El Segundo division, said that pneu- 
matics has held a near-monopoly on jet 
engine starting, but that this has been 
due mainly to the lack of suitable hy- 
draulic equipment. Now Vickers is 
furnishing off-the-shelf Mr-5921-50 
hydraulic motors for use as starters on 
Pratt & Whitney’s J 57 engines. 



New Emergency 
Power Supplies 

Three new emergency, ram-air-driven 
power supplies have been developed by 
Aeroproducts Operations. Allison Div. of 
General Motors. Units arc popped ont into 
the airstream to supply an aircraft's system 
with emergency power in case of normal 
system failure. All three arc driven by 
variable-pitch propellers. Simple fly-weight- 
type governors maintain constant rpm. by 
mechanically changing prop blade pitch. 

• Above left is an air-driven generator used 
to supply emergency electrical power to 
Navy's Douglas A4D Skyhawk. Output of 
the generator is sufficient' to operate con- 
trols (through an electrically driven hy- 
draulic pump) for flying and landing the 
plane and to operate all electrical equipment 
essential to maintaining flight. It is also 
adaptable to high-speed tow targets and 
drones. 

• Top right is an emergency ram-air- 
driven hydraulic pump now- being installed 
on the F-100 Super Sabre. It mil develop 
full pressure in less than two seconds after 
being extended into the airstream. The 



constant displacement pump supplies suffi- 
cient hydraulic pressure to operate the 
plane’s flight controls and allow it to be 

• Above is a 22-in.-dia. four-bladed emer- 
gency power unit capable of developing 
•M lip. It was specifically designed to be 
used on high-performance jet aircraft and 
rnav be adapted to drive cither an electric 
generator or hydraulic pump. 


The power pack needed to supply 
hydraulic energy to the starter is a rela- 
tively simple, inexpensive and light- 
weight affair. Brown says. Total weight 
of the pack— 150 lb— includes a Mc- 
Culloch gasoline engine, a Vickers 
Model 391 S variable displacement 
pump, governor, cooling fan. pressur- 
ized reservoir and a selector valve. 

• Systems approach. Vickers engineers 
arc aiming at improvement of hydraulic 
performance through analysis of com- 
plete aircraft hydraulic systems, rather 
than refinement of individual com- 
ponents as in the past. 

• Titanium tubing. L. Calzi, of Supe- 
rior Tube Co.. Norristown. Pa., an- 
nounced that his company lias begun 
manufacture of this tubing and is sup- 
plying experimental quantities to air- 
craft manufacturers. Calzi said that Su- 
perior’s vacuum annealing process in- 
creases the metal’s fatigue life, but the 
tubing cannot be flared and little is 
known about its bending characteristics 
at present. 

Switch to Hydraulics 

Although military aircraft up to two 
years ago were making increasing use of 
air turbines (pneumatics) to drive con- 
stant-speed alternators, now practically 
all have switched to hydraulic drives. 
Brown told the meeting. The reasons: 

• Thrust penalty for extracting bleed air 
is two to three times that of doing the 
job through shaft horsepower, which 
drives the hvdraulic units. 

• Fuel penalty is twice as great when 
bleed air is used instead of shaft horsc- 

• Drive efficiency of a throttled inlet 
air turbine drive is about half that of 
a hydraulic transmission. 

• Size and weight penalty. Air turbine 
drives are made bigger than they need 
to be because size is dictated by rela- 
tively low volume of bleed air available 
during letdown, rather than the larger 
volume available during cruise condi- 

• Better than electricity. Brown says a 
hydraulically driven a.c. power pack- 
age (consisting of a hydraulic motor, a 
direct-driven S.OOO-rpiii. alternator and 
a speed control), delivering current for 
the co-pilot’s instruments or emergency 
power for fighter planes, weighs 11 lb., 
has overall efficiency of 61 % and a 
guaranteed frequence regulation of plus 
or minus 1 to li% over a 25% load 
range. The equivalent inverter weighs 
38 lb. and has an overall efficiency of 
only 40%. Brown says. 

Leakage Control 

P. A. Ilartlinc, project engineer-hy- 
draulics at Trans World Airlines, called 
for more agressive design improvement 
by the equipment industry to end the 
hvdraulic fluid leakage problem. He 
pointed out that one obvious course is 
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Turning on the Heat 

Exhaust heat from 50-lip. Mars gas turbine is shown being used to melt icc from the deck 
of a Nary ship in the Arctic. Solar Aircraft Co. says this is one of several new' applications 
of its versatile gas turbine. Another is for generating fog by vaporizing fog oil. Solar says 
the Mars makes about four times as much fog as conventional apparatus of the same weight. 


to reduce the number of connections 
and fittings by combining hydraulic 
components into single units. Compo- 
nents which could be combined, he says: 
unloading, relief and check valves: and 
dual boost cylinder, dual control valve 
and by-pass valve. 

Lockheed’s representative pointed 
out that his company is developing 
packaged hydraulic systems, which will 
grcatlv reduce plumbing and the num- 
ber of hydraulic lines. lie said that this 
would result in greater reliability and 
accessibility, as well as reduced leakage. 

Spokesmen from Boeing and Con- 
vair agreed that the best maximum pres- 
sure for today’s military aircraft is 4.000 
psi., although Boeing is testing ad- 
vanced systems at 5,000 psi. Thus far, 
Boeing's tests indicate that only minor 
weight advantages arc to be gained at 
5,000 psi. 

Anti-Skid Devices 

Comments on anti-skid braking de- 
vices were generally favorable, l or cx- 

• Hydro-Aire’s Ilytrol is reliable and re- 
duces tire wear, according to North- 
west Orient Airlines. 

• Westingliouse's Dccclostat, after 
1,200 hr. of test use on a Convair 340, 
has reduced tire wear considerably, says 
Delta. 


• Dunlop's Maxaret unit is giving good 
service on the Viscount, says Capital 
Airlines. Units require little mainte- 
nance and reduce tire wear. In 3,000 
landings, there has been no evidence 
of a single skid. 

• Goodyear's electro-mechanical system 
is working out very well on the Swedish 
J-29 and J-35 fighters, according to 
Vickers. Its cycling rate is said to be 
faster than tliat of the Maxaret me- 
chanical system, resulting in better brak- 
ing on the frozen lakes the Swedes use 
as landing fields in the winter. 
Conference Sidelights 

Conference discussions also brought 
out the. following: 

• Hydraulic overhaul shop noise can 
be lowered by reducing speed of pumps 
being lested to 1,800 rpm. 

• Pump drive shaft seal wear can be 
reduced by reducing drive shaft diam- 
eter, Air France says. This is because 
the resultant reduction in shaft linear 
speed means less friction and heat. 

• Color coding of O-rings may be elim- 
inated— leaks in high-temperature ap- 
plications have been traced to the color 
dot. 

• New O-ring hose liner compound, 
called Vyrnm, has been developed by 
Monsanto, which says Vyrnm seals 
should be available within a year. 



industry, needs engineers to 
work on the new supersonic 
Tiger and transonic Cougar. 
With Grumman, your home will 
be Long Island, the playground 
of New York. If you are an 
experienced aircraft engineer, or 
a recent engineering graduate, 
send your resume to Engineering 
Personnel Dept. Interviews at 
Employment Office. 

NEEDED NOW: 

Wing and Fuselage Designers 
Hydraulic Engineers 
Stress Analysts 
Flight Test Engineers 
Aerodynam icists 
Thermodynamicists 
Vibration and Flutter 



CRUV.MAH AIRCRAFT ENGINEERING CORPORATION 

BETHPAGE - LONG ISLAND - HEW T0RH 
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Portable Rig Speeds 
Winter Servicing 

Trans-World Airlines speeds up 
winter servicing of planes with a cart 
earning a drum or fluid, Fast-Flow 
drum pump and a cylinder of com- 
pressed nitrogen. 

The rig picture here is used to 
spray propylene glycol as a de-icer on 
wing surfaces. It can also lie used for 
filling anti-detonating injection fluid 
tanks and filling special fuselage storage 
tanks with alcohol for de-icing windows, 
carburetors and propellers. 

The pump, manufactured by the 
Gray Co.. Inc.. Minneapolis 1 5, Minn., 
is niadc portable by using a cylinder of 
compressed nitrogen instead of cus- 
tomary air compressor. The wheeled 
cart was designed and built by TWA. 


PRODUCTION BRIEFING 


► Barry Controls, Inc. is building a 
$250,000, two-story addition to its 
plant in Watertown, Mass. New struc- 
ture will contain 24,000 sq. ft. of floor 
space. Company will spend an addi- 
tional $50,000 "renovating its present 
quarters. 

► Ryan Aeronautical Co., San Diego, 
Calif., reports its highest payroll since 
the end of World War II with 4,600 
employes. 


► Edo Corp., College Point, N. Y.. 
builder of airplane floats and electron- 
ics devices, celebrated its 50th anni- 
versary Sept. 29. 

► Kollsman Instrument Corp. has be- 
gun construction on a one-story 157,- 
000-sq. ft. manufacturing plant in Svos- 
sct. L. I.. N. Y. lire new facility will 
increase Kollsman’s combined working 
area to about 500.000 sq. ft. The struc- 
ture will house the machine shop, as- 
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Aircraft 
Controls 

compact, powerful 
high quality d-c motors for 
a wide range of applications 



When you specify Barkcr-Colman sub-fraclional lip motors, you 
can be sure you are getting the finest of quality and dependability. 
Each of these motors is backed by more than 50 years of 
Barber-Colman Company’s experience in expert designing and 
engineering, precision production, intensive testing. Each carries 
the extra quality control feature of "one responsibility," 
because Barber-Colman Company, as a manufacturer itself of 
machine and small tools, produces its own gears, plastic parts 
and other components. Available in both permanent magnet and 
split-series types ... in various mountings and speeds, and 
outputs up to 1/20 hp . . . Barber-Colman d-c motors are 
ideally suited to power electro-mechanical actuators, gear heads, 
fans and blowers, and programing devices, 



Barber-Colman Company 


Barber-Colman small d-c motors are available with lightweight radio 
noise fillers to meet radio interference suppression requirements of 
USAF. These motors are well adapted for use as tachometer gen- 
erators. Whatever your problem involving small motors, consult 
with Barber-Colman engineers for an expert solution. For advance 
technical data, write for free catalog F 4344-1. 


79 
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sernbly areas, shipping, 
other departments. 

► North American Aviation, Inc., has 
awarded a 5475,000 contract to Diversi- 
fied Builders, Inc., of Los Angeles for 
construction of a one-story office build- 
ing for its Propulsion Development 
Center in Canoga Park, Calif. The 
new building will be adjacent to the 
S 5-million Propulsion Development 
Center which is nearing completion. 

► Commercial Research Laboratories, 
Inc., manufacturers of Cox flowmeters 
and scientific instruments, became a di- 
vision of the George L. Nankervis Co., 
and will continue to operate under the 
direction of Claude E. Cox. CRL 
founder and president since 1912. 

► Kcnco Manufacturing Co. is doubling 
its Los Angeles plant area at 5211 Tele- 
graph Road. Expansion includes in- 
creased production facilities and the 
development of automatic and semi- 
automatic mass production processes 
to be applied to small punch presses.. 



► Rodney Metals, Inc., New Bedford, 
Mass., has opened a new office and 
warehouse at 4512 Pacific Way. Los 
Angeles 25, Calif., under the super- 
vision of William Brown. The new 
company will be known as Rodney 
Metals of California, Inc. 

► Pastushin Aviation Corp. has received 
a contract in excess of 5200,000 from 
North American Aviation for an undis- 
closed quantity of engine accessory 
covers to be used on North American's 
F-100D Super Sabre. 

► Research & Control Instruments Div. 
of North American Philips Co., Inc., 
has opened a new West Coast office at 
1485 Bavshore Blvd., San Francisco, 
Calif. 

► Aircraft tires meeting new USAF re- 
quirements for service in extremely high 
temperatures at high speeds under heavy 
loads arc now being manufactured by 
B. F. Goodrich Co. The tires were 
satisfactorily tested in temperatures as 
high as 2S0F under peak loads of 19,- 
000 lb. at landing speeds up to 170 
mph. 

► Wallace Aviation Corp., Wallingford, 
Conn., recently acquired by Clcvite 
Corp., is being renamed Clevite Aero 
Products. Inc. 

► American Research Corp., Bristol, 
Conn., has installed two pieces of equip- 
ment for the testing of jet engine com- 
ponents and controls at the Hamilton 
Standard Div. of United Aircraft Corp., 
Windsor Locks, Conn. One is a liquid 
chilling unit capable of lowering or rais- 
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For 33 years, Ryan has excelled in designing and producing high quality 
aircraft, power plants and avionics— built at low cost, delivered on time. 




PAVES WAY FOR NEW GIANTS 


RECORD SIX YEAR PRODUCTION 



Omniplexer Adds OMNI 
for only $195 


which can be plugged into any Nnrc 
Simplexer. Only 3 s high and 6«" wid. 
it has vernier tuning for precise 


ing the temperature of jet fuel to simu- 
late actual operating temperatures. The 
other is an air chiller which lowers the 
temperature of air supplied to various 
types of air cycle refrigeration systems 
and components to simulate actual oper- 
ating conditions. 

► Carmody Corp. has moved from Buf- 
falo Municipal Airport to 3119 Gcnes- 
sec St., Buffalo, N. V., tripling the com- 
pany’s working space. Carmody designs 
and manufactures training devices for 
the military and industry. 

► Cal-Connector Corp. will be the new 
name for the merged Cal-Connector 
Co.. Electro-Fit Co. and Glenn Air 
Co. Scott L. Glenn is president and 
R. Tigerman vice-president. 

► Canadair Ltd., Montreal, has estab- 
lished an on-tlic-job training program 
in its engineering division where -10 
graduate engineers will be oriented in 
the design and production of aircraft, 
guided missiles and nuclear installa- 
tions. The program will include tem- 
porary assignment to Pomona, Calif., 
in the Convair Div. of General Dynam- 
ics Corp., the parent company. 

► Sikorsky Aircraft and Lycoming Div. 
of Avco Manufacturing Corp. have 
jointly announced a contract in excess 
of SI million, calling for the production 
of main gear box kits for military heli- 
copters. Lycoming will produce the 
gear boxes for the recently introduced 
Sikorsky S-56 twin-engine helicopter. 

► Northrop Aircraft. Inc., is expanding 
its flight test installation at Palmdale, 
Calif. The new construction, totaling 


nearly 3,500 sq. ft. and scheduled for 
completion in March 1956, will include 
a new personnel and plant protection 
office building, a new fire equipment 
storage station and additions to existing 
paint and strip building. 

► AiReseareh Manufacturing Div. of 
Garrett Corp. is manufacturing a mo- 
tor-driven cooling fan of revolutionary 
design for Motorola, Inc., Chicago. 
The fan can operate at high tempera- 
tures for long periods of time. Three 
of the fans, along with a heat ex- 
changer, cool Motorola's new pressur- 
ized radar indicators for radar sets. 

► Nuclear Science &• Engineering 
Corp., Pittsburgh, Pa., subsidiary of 
Nordcn-Ketay Corp., is producing 
radio-isotopes in cyclotrons for indus- 
trial users. Atomic Energy Commis- 
sion, the only previous U. S. supplier 
of cyclotron-produced radio-isotopes 
has discontinued this program, the 
firm states. 

► Browne & Shaw Co., Inc., Waltham. 
Mass., recently formed by Secor D. 
Browne and John D. Shaw, will manu- 

. facture precision aircraft pumps and 
specialized aircraft parts. 

► Harvey Aluminum, Torrance, Calif.. 
is now fabricating titanium alloy ex- 
trusions in 10-ft. to 12-ft. lengths on 
a production basis. Entire volume is 
being shipped to airframe manufac- 


► Neoflow camera precision photocopy- 
ing equipment makes sharp, clear, re- 
duced-size copies of any type of drawn, 
written, or printed original on a con- 



Fatigue Testing at Northrop 



Fatigue testing machines in this Northrop Aircraft, Inc., laboratory at Hawthorne, Calif., 
range in load capacity from 50 lb. to 250 tons. The four smallest machines establish 

are used 'to test aircraft components. A 600. 000-lb. -capacity universal testing machine 

dneer for use in measuring loads applied by a 500.000-lb. fatigue machine. Fatigue testing 
machines were built by Baldwin-Lima-Hamilton Corp. of Philadelphia. 
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A FEW OF THE new 


Dickers 


Hydraulic Motor with 
Anti-Overrun Flow Control 


Constant Gain Nose 
Wheel Steering Valve 


AIRBORNE HYDRAULIC 


VALVES 


from New "Concept-through- 
Production” Facility 
at El Segundo Division 

The valves shown are representative of an expand- 
ing line being built to meet rapidly advancing 
airborne requirements. They were developed in 
close cooperation with the airframe and power 
plant engineers who are using them. They are 
products of Vickers El Segundo (California) Divi- 
sion, which has complete engineering, laboratory 
and production facilities for "concept-through-pro- 
duction" of airborne hydraulic valves. 

Thoroughly experienced in the requirements of 
aircraft systems and working closely with the 
Detroit organization, the El Segundo staff can 
quickly solve new problems in design. As soon as 
the prototype is approved, it becomes a production 
item in minimum time. Ask the nearest Vickers 
Application Engineer for further information or 
write for Bulletin A-5209. 

VICKERS INCORPORATED 



Motor with Constant 







tinuous flow basis. It is made by Peer- 
less Photo Products, Inc. Convair-Fort 
Worth reports an average savings of 
$3,000 monthly through the use of this 
camera and forecasts a saving of S10,- 
000 monthly during the next 12 
months. 

► Crosicy To Build For B-52— Croslcy, 
division of Avco Manufacturing Co., 
is being set up as a second source on 
the Arma-dcvclopcd A-3 radar-directed 
tail turret system for the B-52. 

► Wright Aeronautical Division has 
established a separate Sparc Parts 
Department as well as new Sparc Parts 
Depot at Hackensack, N. J. 

► Harrison Engineering Sendees has 
been appointed exclusive representative 
for Wallace Supplies Mfg. Co. tube 
bending machines and abrasive cut-off 
units for East Coast aircraft manu- 
facturers. 

► Tube Reducing Corp., Wallington, 
N. J., has converted 100,000 sq. ft. of 
floor space in their No. 2 plant to a 
production area for a special type of 
cold finished tubing. The "Rock- 
drawn" tubing will be produced by a 
process combining cold compression 
rolling and cold drawing. 

► Standard Steel Corp., Los Angeles, 
has received a contract for more than 
$250,000 from Aerojet-General Corp. 
for the manufacture of 24 stainless steel 
pressure vessels. The high-pressure ves- 
sels arc designed for low temperature 
liquid propellants used to operate rocket 

► Aircraft Engineering & Maintenance 
Co., Oakland, Calif., has been awarded 



LIFTING DEVICE handles sheets weighing 
SOU lb. and measuring 96x250xA in. by 

a framework of steel. Air is forced in and 

should fail. Developed by Convair Div. of 
General Dynamics Corp,. the device is 
designed to handle loads up to five tons, 
each cup having a lifting potential of 40(1 lb. 
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a $3-ini)lion jet aircraft overhaul con- 
tract by Air Material Command. 

► Industrial Tectonics, Inc. has pur- 
chased the manufacturing facilities of 
Anti-Friction Bearings Co., located at 
5010 E. Washington Blvd., Los An- 
geles. The new plant will handle sales 
of ball bearings for the western states. 

► J. B. Ford Div. of Wyandotte Chemi- 
cals Corp. has recently opened enlarged 
technical service laboratories in Wyan- 
dotte, Mich., and Los Nietos, Calif. 

► Marquardt Aircraft Co.’s Research 
Div. has moved to expanded quarters 
adjacent to the production and engi- 
neering plants in Van Nuvs, Calif. The 
new research center includes laboratory 
and experimental manufacturing areas. 

► Detroit Reamer & Tool Co. has 
moved to new offices at 780 West 
Maple Road, P. O. Box 174, Birming- 
ham, Mich. 

► Northrop Aircraft, Inc., has com- 
pleted a Materiel Div. headquarters in 
El Segundo, Calif. The center will 
consolidate materiel functions, includ- 
ing purchasing, warehousing, receiving, 
shipping and receiving inspection. 

► Harvey Machine Co. and Harvey Alu- 
minum will begin construction of a 
reduction plant at The Dalles, Ore, 
early in 1956. The plant will have an 
annual capacity of 108 million lb. and 
is scheduled for completion in late 
1957. 

► National Aircraft Corp, 3411 Tulare 
Ave, Burbank, Calif, has acquired 
Metropolitan Airports and the western 
division of F'lorida Aviation. Another 
recent acquisition. Mar Vista Electron- 
ics Co, was formerly the electronic di- 
vision of Hvdro-Airc. 

► Niles-Bement-Pond Co, recently 
merged into Penn-Texas Corp, has 
been transferred to a newly formed 
corporation to be known as Pratt & 
Whitney Co, Inc. It is a subsidiary 
of Penn-Texas with Alexander II. 
d'Arcambal as president. Chandlcr- 
F.vans and Potter & Johnston Co, will 
be operated as a division and direct 
subsidiary, respectively, of Pratt & 
Whitney Co, Inc. 

► Goodyear Tire & Rubber Co. is in 
the midst of a two-year plant expansion 
and improvement program involving 
the capital outlay of SlOO-million. The 
program includes new plants in Akron; 
Houston, Tex.; Jackson, Mich.; Niagara 
Falls, N. Y.; Litchfield Park. Aria.: and 
tire factories in Glasgow, Scotland; 
Colombia and Venezuela. 



ANNOUNCING 

a new long life B*3 spark plug 


NEW 

one piece ceramic 
all weather top 


NEW 

ground electrode 
for long life 


The new BG platinum electrode spark plug — RB 39R — 
has now been CAA approved for Pratt & Whitney's 
R4360, R2800, R2000, R1830 series engines. 

Designed in the tradition of quality established by BG, 
a leader in the field since 1917, the RB 39R features 
a new anti-fouling ceramic core design, an all weather top, 
and a new ground electrode design for long life. 

As an added service, BG maintains a facility for factory 
overhaul of all platinum electrode spark plugs. Factory overhaul 
combines economy with long life and trouble free service. 


the name that is first 
with aircraft engineering 
and maintenance personnel 
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DOING IN JETS 


AIRCRAFT- AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, COLUMBUS IS, OHIO 

DISTRICT ENGINEERING OFFICES: NEW YORK. 225 BROADWAY: WASHINGTON, D. C„ 4650 EAST-WEST HIGHWAY: KANSAS CITY. 
2201 GRAND AVE.: FORT WORTH. 2509 BERRY ST.; HOLLYWOOD. CALIF.. 7046 HOLLYWOOD BLVO.; COLUMBUS. OHIO. 400 DUBLIN AVE. 


SAFETY 


CAB Report on Braniff Crash at Midway Airport 


Fog Disrupts Approach, Plane Hits Sign 


At 0624,' July 17, 1955, while completing 
an instrument approach to the Chicago Mid- 
way Airport, Braniff Airways Flight 560, a 
Convair 340, N 3422, struck an advertising 
sign located at the intersection of 55th 
Street and Central Avenue, Chicago, Illinois. 
The aircraft continued through the airport 
boundary fence and stopped inverted on the 
airport. 

Of the crew of 3 and 40 passengers, the 
captain, the hostess, and 20 passengers re- 
ceived fatal injuries, the first officer and 1 1 
passengers sustained serious injuries, and 
the remaining 9 passengers received minor 
or no injuries. 

The aircraft was demolished by impact 
and fire. 

HISTORY OF THE FLIGHT 

Flight >60 is a Braniff daily scheduled 
flight between Dallas. Texas, and Chicago, 
Illinois, with mtcnncdiatc stops at Okla- 
homa City. Oklahoma: Wichita, Kansas; 
and Kansas City, Missouri. On July 17 the 
flight crew, assigned at Dallas for the entire 
trip, consisted of Captain Allen R. Tobin, 
First Officer Orbin W. Hanks, and Hostess 
Mary E. Teel. 

Weother Forecasts 

Captain Tobin and First Officer Hanks 
arrived at the airport more than an hour 
before the scheduled departure. During 
this time preflight preparations were made 

were briefed and furnished the latest weather 
forecasts and reports over the route and 
for the scheduled stops. 

No weather conditions of consequence 
were indicated except that fog was forecast 
for the Chicago area, and the visibility was 
expected to be restricted to possibly one- 
half mile, on arrival. Might 560 departed 
Dallas on schedule at 0100. 

The flight segments between Dallas and 
Wichita were uneventful; however, w4iile 
starting the No. 1 (left) engine at Wichita 
prior to departure a small carburetor intake 
manifold fire occurred which was immedi- 
ately extinguished. There was no damage 
incurred and the engine started easily on 
the second attempt. The flight proceeded 
to Kansas City where it landed at 0416. 

As the aircraft taxied to the terminal sev- 
eral persons noted that the No. 1 propeller 
was feathered and stopped. Captain Tobin 
told Braniff personnel that it feathered 
while being returned to positive pitch 
after reverse thrust had been used during 
the landing roll deceleration. The captain 
unfcathcred the propeller before deplaning 
and maintenance personnel checked it for 
malfunction: none was indicated. No other 
mechanical service was requested or per- 
formed. 

‘All times herein are Central Standard and 


The aircraft was serviced to 1,000 gallons 
of fuel while Captain Tobin and First 
Officer Hanks received supplemental 
weather information and completed other 
preparations for the last segment of the 
route to Chicago. 

VFR Departure 

Flight 560 departed Kansas City at 0435 
in accordance with a VFR (Visual Flight 
Rules) flight plan. The aircraft, according 
to company records, was loaded to a gross 
weight of 45,622 pounds. This amount svas 
less than the maximum allowable of 47,000 
pounds and the load was properly distrib- 
uted with respect to the center of gravity 
limitations, the flight climbed to 15,000 
feet m. s. I. (mean sea level). 

At 0519 it requested and received an 
1FR (Instrument Flight Rules) flight plan 
for the remainder of the trip; accordingly, 
routine en route reports were made. This 
segment, as well as the previous, was de- 
scribed as vers* pleasant, smooth, and con- 
ducted primarily above or clear of the 
clouds. 

At 0547 ARTC cleared the flight as fol- 
lows: "ATC clears Braniff 560 to the 
Naperville Omni via Peoria. Victor 116 
over Joliet, maintain at least 1,000 on top, 
tops reported 2,000 m. s. 1., contact Chi- 
cago Center on 118.9 me. passing Peoria.” 
This clearance was acknowledge and the 
flight reported accordingly. 

At 0556 Chicago ARTC broadcast a 
Chicago special weather observation which 
was: “Thin obscuration, visibility one-half 

At approximately 0609 the flight was 
asked bv ARTC if it could land with one- 
half mile visibility and 1,000 feet thin ob- 
scuration. Braniff 560 replied that it could. 

At 0611 the flight reported over Joliet. 
1,000 on top, whereupon ARTC advised 
it to contact the Chicago Midway Approach 
Control. Immediate contact was made and 
the flight was given the same weather and 
the latest altimeter information. 

Cleared for ILS Approach 

The crew reported at 061 S over Naper- 
ville and was radar vectored by Approach 
Control to the outer marker for an ILS 
(Instrument landing System) approach to 
runway 13R for landing. 

At 0624 the aircraft hit the sign and 
crashed through the airport boundary onto 
the airport. Another flight, holding off the 
runway before takeoff, saw the wreckage 
stop and immediately notified the tower; 
crash emergency procedures were promptly 
initiated. 

The weather conditions reported at the 
time of the accident were: Partial ob- 
scuration; visibility one-half mile, fog, and 
smoke; sea level pressure 1014.2; tempera- 
ture 71; dewpoint 68; wind south 6; alti- 
meter 29.94; remarks, fog .8. 


INVESTIGATION 


The commercial sign struck was located 
on the northeast corner of the intersection 
between 55th Street and Central Avenue 
where they bound the northwest corner of 
the Chicago Midway Airport. 

The sign was mounted near the top of a 
steel post 1 1 inches in diameter and 1 8 feet. 
2 inches high. The sign was located ap- 

t roximately 82 feet from the nearest airport 
iiindary fence and 1,000 feet from the 
threshold lights of Runway 13R. Relative 
to the ILS glide path and localizer course 
centerlines the top of the sign was about 
84 feet below and 122 feet left, respectively. 
Tlic height of the sign at its location was 
also approximately 12 feet lower than the 
allowable height as determined by the ob- 
struction clearance criteria.’ 

The glide path intersects the runway 
1,600 feet past the sign. A single row of 
led high intensity approach lights are in- 
stalled on the left side of the runway center- 
line and extend 1.300 feet outward into the 
approach area. These lights slope gradually 
higher toward the outward end and opposite 
the sign are nearly its height. 

Right Wing Hits Sign 
The right wing of the aircraft struck the 
sign about 18 inches below the top. Im- 
pact marks showed that this wing was down 
about lli degrees at this instant and the 
aircraft was on a magnetic heading of ap- 
prnxmiatclv 140 degrees. 

The impact caused failure of integral 
wing structure just outside of its engine 
nacelle and the wing quickly separated up- 
ward and rearward into the right horrizontal 
stabilizer. 

The aircraft then rolled progressively to 
the right as it crashed through the fence 
and struck several approach light installa- 
tions. Nearly inverted, tire aircraft slid 
through raised concrete runway identifica- 
tion markers onto the north-south taxiway 
where it stopped inverted on a magnetic 
heading of 290 degrees. 

Fire broke out during this time and 
rapidlv increased in intensity until it was 
quickly extinguished by airport firemen who 
reached the scene less than a minute after 
the accident. 

Impact forces with the sign, ground, light 
installations, and runway markers were 
severe. They mutilated the nose section of 
Ihe aircraft, caused extensive damage to the 
fuselage, and tore off the empennage. In 
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• SAFETY 



From design to mass production, 
Security Parachute Company can provide 
automatic parachute systems for any 
purpose . . . for the smallest missile or the 
largest super bomber. Your correspondence 
regarding research or production 
is invited. 

Put yourself in good hands. 


SECURITY 



Boeing engineers create America’s first jet transport 


Here is another important “first" for 
Boeing engineers. It is the Boeing Jet 
Stratoliner 707, shown here as it will look 
when it takes to the air. Many Boeing 
engineers are now at work perfecting this 
epochal airliner. Other engineers are de- 
veloping years-ahead airplanes and mis- 
siles that will continue to enhance Boeing 
leadership— and their own professional 
prestige. 

A prototype of the 707 has been flight- 
tested for well over a year, both as a com- 
mercial jet transport and as the KC-1S5 
jet tanker for the Air Force. Boeing engi- 
neers arc proud of their vital contributions 
to this and other aircraft: the Boeing 
IM-99 Bomarc pilotless interceptor, now 
under intensive development . . . the 
giant B-52 global bomber, at present 


being delivered to units of the Air Force 
... the B-47 jet bomber, mainstay of 
Strategic Air Command. These engineers 
are members of aviation's top creative 
team. There are more than twice as many 
of them with Boeing now than at the 
peak of World War 11. This is evidence 
of the company's solid expansion, and of 
the opportunities for engineers' career 
growth. 

The importance of the engineer’s art 
is steadily increasing at Boeing: in the 
exploration of heat, compressibility, and 
the tremendous stresses of supersonic 
flight, in electronic control of guided mis- 
siles, in nuclear power, and in many other 
fields. There is scope for nil kinds of 
engineers to exercise their skills in avia- 
tion's great tomorrow at Boeing. 


Boeing needs additional engineers, 
mathematicians and applied physicists 
with advanced degrees now. If you feel 
that you would fit in with Boeing's tradi- 
tion of engineering leadership, there may 
be a place for you on a team in research, 
design or production. 


JOHN C. SANDERS, Stan EnfiMir— Penoniul 
Built Aiijlins Co.. OepL C «. Seittl! U, With. 
R. J. B. HOFFMAN, AdmUitnllK Eofiour 
Bovine Airplane Co.. Dept C «, WiMiU, Klaus 


Collegers) . 


Degiae(s) Year(s) 
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manufacturer can simulate the flight of 
the missile and derive information concerning its 
behavior under certain conditions by means of 
an analog computer and a Sanborn Four-Channel 


System with four Sanborn AC-DC Preamplifiers, jj 


tinned, “one-half glide path good.” 

Following normal practice when the air- 
craft was observed in good position to land 
the controller then discontinued the ad- 
visories and turned his attention to the 10- 
mile radar scope preparing to give advisories 
to the next flight. 

The controller said that his last trans- 
mission to Flight 560 ended with it cor- 
recting right toward on course. lie stated, 
in summary, that the approach was vciy 
good and Ins adxisorics were not required, 
lie said advisories are mandator) - only when 
the flight exceeds certain defined tolerances 
relative to the glide path and course line 
which vary progressively commensurate with 
the distance from landing. He said Flight 
j6t) was contmuouslv well within these 
limits throughout the approach and at the 
time he discontinued the advisories. 

Weather at Midway 

The synoptic weather situation which 

3 

through . ' 

pressure on the north and south were two 
high pressure areas. The spread between 
the temperature and dewpoint was narrow 
over the Chicago area ana the terrain was 

These factors, together with light surface 
winds, made radiation fog easily predictable 
for the Chicago area and it was forecast 
before Flight 560 originated. The fog was 
especially expected during the early hours of 
July 17. 

An experienced forecaster stated that fog 
of this type is commonly variable in density 
over relatively short distances either as a 
result of its movement or the satiable factors 


s another factor affecting the dcus- 

As a result weather observations were 
made continuously during the night and 
early morning hours. *1 hese reflected a 
eradual deterioration of the visibility until 
at the time of the accident it was one-half 
mile in fog and smoke. Thereafter, at 0655. 
the visibility- was reported to be one-fourth 
mile in fog and smoke. The observations 
were taken approximately 1J mile from 
the accident scene and they did not incor- 
porate the use of electronic “end-of-thc- 
runway” visibility measuring equipment. 

Under the reported weather conditions 


Flight 560 w-as permitted to land. Com- 
pany minimums for the ILS approach arc: 
Ceiling 300 feet, visibility } mile. Apply- 


„ -i • 3 ** lu 

li altitude and if visual contact was 
established with the runway threshold or 
approach lights it could continue to descend 
and land. After visual contact has been 
estafcl 1 cd tl li d g i - be made with- 
out further adherence to the landing sys- 
rOperatlons Specifications, Part 20, par. 20 
Straljcht-ln .Approaches 

bility of Vj m 
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DYNAMIC PERFORMANCE 

. of valves when equipped with a certain 
■BHo pneumatic Valve Positioner is determined by 

the manufacturer with a Sanborn Two-Channel 
■j System and Sanborn Carrier Amplifiers. 

ACCELERATION and TORQUE | 

re recorded simultaneously by an oil company ir 
' -/i A their study of fuels and lubricants 


ATOMIC REACTOR 

to be used for power generation in 
)' prototype plant is studied with the 
help of a Sanborn Eight-Channel System 
which records the output of thermo- 
couples, strain gage pressure pickups, 
and resistance devices. 


I ANALOG COMPUTING 

enter uses Sanborn Eight-Channel 
Systems to record the solutions of 
problems having six or eight variables. 

Sanborn systems specially designed 
for this type of work utilize Dual- 
Channel DC Amplifiers. 


SANBORN 

COMPANY 





l^feafuM hdutrfJuj uomti i/n wmkdiM cmmfvhA... 

AND THE NEW DEUTSCH DESIGN HAS THEM ALL! 



THE DEUTSCH CO. I 








challenging as 
futures for e 
rporation — coi 
the field of eh 




Consider— by 
for you 
request 


computer laboratories— facilities readily available Akron 15, Ohio. Plants in Akron and Litchfield 

5 engineers who come to Goodyear Park, Arizona. 


4e/y)r j doing 6ig tAings at 

good/vear aircraft 
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FASTENER PROBLEM 



New weight saving line 
of stainless steel locknuts 
for temperatures up to 800° F. 

New aircraft designs contemplate speeds of Mach 2 and 3; missile designs 
push further ahead into the unexplored problems to be faced at speeds of 
Mach 5 and 6. Projected skin temperatures go higher and higher and in 
many cases pass the point where aluminum performs satisfactorily. As a 
result stainless steel will be specified for many of the new generations of 
fighters and missiles. 

Fasteners, too, must be upgraded to meet the special requirements im- 
posed by these projected speeds and higher temperatures. ESNA’s solution 
is a new line of Type 305 stainless steel nuts designed to perform efficiently 
at temperatures up to 800° F; silver plated to assure a constant locking 
torque, freedom from galling action and a high degree of re-useabilitv. 

The new 70LH series is significantly lighter than the type of fasteners 
previously available for this kind of application . . . 165 lighter in some sizes 
... in others as much as 635! 

Configurations in the 70LH lines include the one and two lug, fixed and 
floating type anchor nuts; corner mounting type and gang channel nut 
strips, most of which are illustrated above. Thread sizes available in the 
anchor line for each configuration are 6-32, 8-32, 10-32 and ii-28. These sizes 
with the exception of 6-32 also are available in the gang channel nuts. 

Like all Elastic Stop nuts, those' in the new LH series are self-locking, 
vibration-proof and high reuse is guaranteed. 

, MAIL COUPON FOR DESIGN INFORMATION 

j Elastic Stop Nut Corporation of America 
I Dopt. N87-1225, 2330 Vauxhall Road, Union, New Jersey 

| Q Detail drawings of now 70LH □ Here is a drawing of our product. 

you suggest? 


I City. 
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nvony of witnesses, and the probable flight 
path indicate the flight was well established 
on the ILS in the area of the outer marker. 

Evidence indicates thereafter the rate of 
descent was well stabilized and the greater 
portion of the approach appeared to be ex- 
ecuted in a nearly perfect manner. Strict 
adherence to the ILS during this time in- 
dicates that the flight was being flown with 
reference to the ILS glide path and local- 
izer course and that the associated ground 
and airborne equipment were operating 
normally. 

After passing the one-half mile from 
touchdown position the aircraft departed 
from the glide slope and descended rapidly. 
Considering the various factors involved this 
descent averaged at least 2,000 feet per 
minute between the one-half mile position 
and the sign. 

It is believed that as the flight approached 
the middle marker the pilots probably 
established visual contact with the outward 
end of the approach lights and proceeded 
visually. This is the normal position where 
visual contact must be established for land- 
ing or the approach must be discontinued. 

As near as can lie determined it was ap- 
proximately in this position where two pas- 
sengers saw roof tops and one witness on 
the ground heard a reduction in power. 
Both observations arc indicative that visual 
reference was being made then. 

Engulfed in Fog 

Without doubt the accident area was en- 
gulfed in dense fog which would limit flight 
visibility to near zero. It is believed that 
this was confined to a relatively small area 
and was unknown to the pilots or to ground 
personnel in a position to alert them. 

The importance of more precise and ac- 
curate weather reporting for the normal 
breakout area of an ILS approach has re- 
sulted in an endeavor, for several years, to 
develop instruments to measure the con- 
ditions in this area. As a result “end-of-the- 
runway” electronic equipment is becoming 
available. 

Visibility Measuring Instruments 

The U. S. Weather Bureau has obtained 
20 sets of end-of-thc-mnway instruments 
consisting of a rotating beam ceilometer for 
ceiling measurement and a transmissometer 
for visibility measurement. Installation of 
these instruments is being accomplished on 
a priority basis with high volume traffic 
airports receiving first consideration. As a 
result a ceilometer has already been installed 
and is in operation at the Chicago Midway 
Airport; the transmissometer has also been 
installed but was not yet in operation as of 
October 51, 1955. 

The program for the installation of the 
balance of these instruments at various air- 
ports will continue during this fiscal year, 
with •!> additional sets programmed for the 
fiscal year 1957 as received from the manu- 
facturer. The Board wishes to endorse this 
program and recommends that it progress 
as expeditiously as possible. 

Based upon available evidence the Board 
does not believe (1) that the pilot continued 
below the prescribed minimum altitude 
without having had visual references, or 
that (2) as lie descended visually lie saw 
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Flash Butt-Welding of Mill-Rolled 
Production Cost 76'A^> 


Rough rings purchased by a well known manufacturer 
of jet aircraft engines weighed 135 pounds each. Most 
of this weight was excess metal which had to be machined 
away. American Welding’s Industrial Products Division, 
working with this company, studied blueprints and 
■ recommended a flash butt-welded ring, formed from a 
special milI-roIlet^££jiflfl^^jjgpting this new ring saved 
88 poujisU^rmetai and eliminm I iiiilflFial ihe machining 
Required. American Welding now produceCTiEgu sands 
^of these rings, in a rough-machined s 
one-quarter of the original cost. 

Would you like to know more about American Welding 
and what savings it may help to effect on products which 
you manufacture? Write today — we will be glad to study 
your problem. 


AMERICAN 

WELDING 






UNITED AIRCRAFT PRODUCTS, INC. 

1116 BOLANDER AVENUE, DAYTON, OHIO 


SAFETY 
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CALTECH | JET PROPULSION LABORATORY 



“Over 80% of Northrop 
personnel buy 
U.S. Savings Bonds . . .” 

“Our recent Payroll Savings Campaign at Northrop 
demonstrated the belief of our personnel and our com- 
pany in the basic fundamentals of American good citi- 
zenship-staunch support of our Country and personal 
thrift. 

“At the completion of the campaign we had over 
17,000 regular savers— over 80% of all Northrop per- 
sonnel buying U. S. Savings Bonds regularly on the 


Payroll Savings Plan. Every employer should stage a 
similar campaign for the benefit of his personnel and 
the economic welfare of our Country." 

WHITLEY COLLINS, President 
Northrop Aircraft Company 

If less than 60% of your personnel are Payroll Savers, do 
something about it. A phone call, telegram or letter to 
Savings Bonds Division. U. S. Treasury Department, 
Washington, D. C., will bring prompt assistance from 
your State Director. He will help you install, or revital- 
ize a Payroll Savings Plan, through a simple, person-to- 
person canvass which your personnel will be glad to 
conduct. That’s all you have to do— your men and 
women will do the rest. 


The United States Government docs not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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Thermocouple Connector Kit 

Bv stocking standard interchangeable 
components in various materials, 
thermocouple connectors for lab or 
plant systems can be quickly and easily 
assembled, it is reported. 

One-piece plug and jack inserts are 
manufactured in four alloys (iron- 
constantan. coppcr-constantan, chromel- 
alumcl. platinum-platinnm-rliodium ) 
for various types of thermocouples. 
Close contact between plug and jack 


is assured by a unique spring device 
which is not affected by vibration and 
maintains high tension in the unit at 
all times. 

Plug inserts are factory-assembled 
in a one-piece housing and are held 
rigidly in place. Center spacing of 
points of prong makes it possible to 
use inserts interchangeably with all 
other thermocouple connectors. 

Jack inserts are assembled in either 
a plastic housing similar to the plug 
housing or in a multiple connection 


Precise Metering Valve 

New metering and control valve op- 
erates over a wide range of flow in high- 
pressure hydraulic systems. A valve with 
1-in. tubing ports will control from 
drops per minute to 25 gpm. at 
3,000-psi. pressure drop across the 
valve, the maker says. 

Range or ratio of maximum to 
minimum controllable flow can be pro- 
vided up to 100,000:1. Standard op- 
erating pressure is up to 3,000 psi., but 
higher pressure can be provided for. 

The valve permits the inclusion of a 
verv small electric motor to provide a 
fully motorized modulating valve. Tire 
motor power requirement is approxi- 
mately 1 5 w. 

Bodies and internal members can be 
furnished in combinations of alu- 
minum, bronze, stainless steel, alloy or 
carbon steels. 

United Hydraulics. Inc., 110 Terrel 
Court, Dayton 7, Ohio. 



Valve Works at 60CF 

New high-temperature hydraulic con- 
trol valve is a pilot solenoid type op- 
erating under ambient and fluid tem- 
peratures from -65 to 600F at 3,000 
psi., and able to maintain free opera- 
tion at 4,000-psi. pressures. It also 
meets 160F specifications for weight, 
leakage, pressure drop, flow rate and 
speed of operation. 

'lire valve, made of corrosion re- 
sistant steel with no rubber or synthetic 
seals to inspect or replace, has been 
used by Republic Aviation Corp. 

Parker Aircraft Co., 5827 W. Cen- 
tury Blvd., Los Angeles 45, Calif. 


ENGINEERING ^ 
OPPORTUNITIES 

jet yoJ 


CONVAIR-Pomona is engaged in develop- 
ment, engineering and production of elec- 
tronic equipment and complex weapons 
systems. The Convair-Pomona engineering 
facility is one of the newest and best equip- 
ped laboratories in the country. The work 
in progress, backed by Convair’s outstand- 
ing record of achievement, offers excellent 
opportunities for recent graduates and ex- 
perienced engineers in the following fields: 


ELECTRONICS 

DYNAMICS 

AERODYNAMICS 

THERMODYNAMICS 

OPERATIONS RESEARCH 

HYDRAULICS 

MECHANICAL DESIGN 

LABORATORY TEST ENGINEERING 



POMONA, CALIFORNIA 
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TENSILE STRENGTH AT 
ELEVATED TEMPERATURES 


MISSILE SYSTEMS 


ENGINEERS 

Advanced missile research and development 
requires a high degree of individual responsibility, 
initiative and creative ability. Because 
Lockheed Missile Systems Division is concerned 
primarily with this field, it provides an ideal 
scientific environment for engineers and scientists 
possessing these attributes. 

Significant projects at Lockheed Missile Systems 
Division augur achievements oj new magnitude 
during 1956 and have created positions for 
engineers and scientists in the following fields: 


STRUCTURES as related to advanced structural 
design and analysis of missile systems 


thermodynamics as related to aerodynamic 
heating and complex heat-transfer problems 


AERODYNAMICS as related to missile systems 
configurations and performance 


dynamics as related to a wide range of missile 
body flight problems 


OPERATIONS research as related to tactical 


WEIGHTS as related to new approaches to 
airframe analysis 


Those who wish to advance their professional 
stature while contributing to a group effort of 
utmost importance are invited to write. 



MISSILE SYSTEMS DIVISION 

research and engineering staff 



Creep Resistance 
at 300 -700° F. 

thorium-containing alloys of magnesium. 
They are the only satisfactory metals 
which combine creep resistance with 
good strength and light weight. 



For designers of high speed jet planes, 

a problem. Formerly it was thought 
necessary to use heavy^materials. They 



BROOKS & PERKINS, Inc. 

LIGHTNESS . . . PLUS! 

1 1932 WEST FORT STREET 
* DETROIT 16, MICH. 


panel accommodating five sets of leads. 
The panel can be used singly in a 
standard electrical conduit box (Tvpc 
FS or FD) or assembled in two' or 

Marlin Manufacturing Corp., 12-1111 
Triskctt Road, Cleveland 11. Ohio. 



Test Centrifuge Goes to 400G 

A laboratory centrifuge capable of 
testing instruments and electronic as- 
semblies provides controlled variable 
centrifugal accelerations from 4 to 
400G. The unit weighs 4 SO lb., is 24 
in. wide, 32 in. deep and has an over- 
all height of 43 in. 

Speed measurement is provided by 
an electrical tachometer for initial 
readings and by a chronomctric tach- 
ometer for speed readings accurate to 
within 0.1%. 

Coleman Engineering Co., Inc., 
0040 W. Jefferson Blvd., Los Angeles 
16, Calif. 


ALSO ON THE MARKET 


Hydraulic press, specially designed for 
laboratory use, testing, laminating and 
rubber and plastic molding, features a 
two-stage hydraulic pump which auto- 
matically switches from low to high 
pressure'. The KM-2 is available in 2, 
3 and 4 platen models in both Sx8 
and 9x1 2-in. platen sizes. -Hydraulic 
Div., Kingsbacher-Murphy Co., 6243 
Lexington Ave., Hollywood 3S, Calif. 
Leveling mount permits quick atrd 
easy leveling without lagging and re- 
duces the transmission of machine 
noise, shock and vibration. The mount 
is available in six models of three 
sizes (3x3 in., 6x6 in., 9x9 in.) with 
two types of Isomodc pad. Pad is 
fabricated from du Font Neoprene.— 
MB Manufacturing Co., Div. of 
Tcxtron-Anrerican. Inc.. 1060 State 
St., New Haven 11, Conn. 



Hy Trol deals with The Unexpected 

"La dona e mobile,” or, as a later composer puts 

it, "A woman’s a two-face.” Never know what 

they’ll do next. And, says Hy Trol, airplanes can . , , 

be the same way. 

However, Hy Trol is quick to point out that Equipment « 
there’s no need to put up with this uncertainty s-47, s-52, A3D, 
more than you have to. After touchdown, for R8-66. RF-84F, 
instance, Hy Trol gives you the answer to keep- f-ioo,c-130. 
ing the landing-run smooth and straight. And he ° F ' 8 ° 
provides optimum braking efficiency if you need 0 "* DC-4 
it— vastly increases your control of the situation. DC . 4 DC 7 
With Hy Trol's help, the least experienced pilot dc-zb, c-*a. 

can achieve the same consistently well-controlled c - 54 ' c 97 - 

landing runs as the veteran with thousands of £377*1130 
hours on type. ' ’ ’ 


O ( hytrol 

the accepted Anti-skid Braking System 


Inc., who also make 
HOT AIR VALVES • FUEL VALVES 
TURBO MACHINERY • HY V/L PUMPS 


• burbank. California • Aviation Subsidiary of CRANE CO. 
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EMPLOYMENT OPPORTUNITIES 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 





ENGINEERS ^ 

Creative \ 
Opportunities A 

, with J 

Aa Republic Aviation y' 

FLIGHT ENGINEERS 

PAN AMERICAN 
WORLD AIRWAYS 



30-day vacation, per discount trawl. .«. 




EjgSi 

Muil haw A&E licenses and quality for CAA 


— > • . trxae 



28-19 Bridg. Plaio North, LIC, N.Y. ST 8-5850 

now irrtmiom* in an i-'nandlnc fl.-i.l_ 

Asst. Chief Flight Engineer, Int'l Alrporl 
Houston, Texas. OLIVE 4-2873 

— asxesmejvrBer — " - 


-^hibjp sasasraBscss&wsssss 

RBPURS iRor -Vo. 1 •• Address* to e fee oeoreel you 


la 

BAX FltAXI'IHCO : fi« Post SI. (t> 

iimr e == 

POSITIONS WANTED 





neers? h ABe. 1 :^^. ^a pW*S2 l a3. b ”vi™Lion e Week^ ^, 





request!* PW-8532. Aviation Week. 


PART TIME WORK WANTED 


”f r c" t r t ‘"a*. 


: miniiiiilmiiW 



Assistant Chief Engineer 
■ Mr. R. L. Bortner 

WJLMM? A* VMA* TMCJ/%/ 

fARMINGOALE, tONG ISIANO, NEW YORK 

An employment advertisement in this 
EMPLOYMENT OPPORTUNITIES sectmn 

of selecting competent personnel for 
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CONTROLS BY HONEYWELL 

This is the age of automatic control. And automatic control is Honeywell's business. A pioneer 
and leader in the aircraft control field, Minneapolis-Honeywell has produced more autopilots than any 
other company. Honeywell manufactures other systems and products so highly diversified that you are 
promised exciting opportunities for creative achievements and personal advancement. Constantly expand- 
ing research and development of new concepts promise you unlimited possibilities for growth. 

Consider these selective openings r 

RESEARCH AND DEVELOPMENT: 

Graduate engineers are needed in these related fields and product lines: 

Autopilots Gyros Electronics Applied Mechanics 

Hydraulics Nuclear Controls Instrumentation Thermodynamics 

Aircraft Dynamics Servomechanisms Inertial Guidance Systems Engineering 

PRODUCTION ENGINEERS 

Openings for engineers with 5 years experience, including process planning on new products. Thorough 
knowledge of tooling, estimating, metals fabrication, manufacturing and assembly operations. Experience 
must have been on products such as precision mechanical, electrical or hydraulic equipment, electro- 
mechanical controls, electric motors, instruments, or gyros. 

And consider these advantages: 


Generous employee benefits include broad company-paid 
insurance and pension plans, liberal tuition allowances 
for advanced study. 

Travel and family moving expenses paid. 


J. A. Hill — Engineering Placement Manager 
Minneapolis-Honeywell Regulator Company 
2753 4th Ave. South, Minneapolis 8, Minn. 




STRESS MISTS 
AND STRUCTURES ENGINEERS 

Growing engineering research and dcvel- 
opment organization needs men with one 
to five years experience preferably in ther- 
mal and stress analysis, aircraft or missile 

Apply Personnel Department, 

Aerophysics Development Corporation 

f Subsidiary of Studeboker-Paekard) 

Box 949 Santa Monica, California 
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Product Design 


^uP&as^s.'sa'BiBs: 

i mm 


Responsibilities 
will include: 


f f f f 

Executives and Engineers 
deserving higher salary 

now can completely, confidential- 
ly make arrangements for better 
positions through our unique Job 

As publishers of Engineers’ 
Job Directory we have close con- 
tact with leading manufacturing 
' earch firms in all sections 


htSk 




GENERAL ^ ELECTRIC 



PERSONNEL MANAGERS 

LOOKING FOR ENGINEERS... 

...TECHNICIANS? 

Write for free copy of 

"RESERVOIR OF ENGINEERS 
AND TECHNICAL MEN" 



McGRAW-HILL PUBLISHING COMPANY, INC. 


FOR RATES 
OR INFORMATION 

About Classified 
Advertising, 

(Contact 

OL WcQ^.Jhlt 

Office fleered yen. 


ATLANTA, 3 

1321 Rhodes-Heveyty Bldg. 

5778 


Rhodes- Hoverty^ B 
, 16 


4-5800 

ZZ 

CLEVELAND, 15 ^ 

" 1-7000 


CHICAGO, 11 
520 No. 

DALLAS, 2 

Adolphus Tower Bldg., Main 
8> Akard Sts. 

PRospect 5064 

DETROIT, 26 

856 Penobscot Bldg. 

WOodword 2-7793 

LOS ANGELES, 17 
NEW YORK, 36 


ADELPHIA, 3 
17th & Sansom St. 


DUIS, 8 
1615 Olive 

FRANCISCO, 4 
>8 Post St. 


NORTH 

AMERICAN'S 

MISSILE 

Dept, offers 

ENGINEERS. 

PHYSICISTS. 

DESIGNERS 

Guided Missiles 


l? a?aff .5s 


HHR 



button ? 



CONTACT BOX A-M3 
Engineering Personnel 
Department 9120 

12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 

NORTH 

AMERICAN 

AVIATION 


l, one of the finest engineering 
new world of flight systems de- 


some of the exciting things that are happening 

Contact J. M. Hollyday, Dept. A-12, The Martin 
Company, Baltimore 3, Maryland. 
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ENGINEERS and DESIGNERS NEEDED 

£ MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 

T Q Y ‘ SYSTEMS COMPUTER SYSTEMS PRODUCTS 



GM CAREER OPPORTUNITIES IN 

Systems Engineering and Analysis Design Engineering 

Experimental Engineering Product Engineering 

Development Engineering Product Evaluation 

Project Coordination Field Engineering 

AND WE ALSO NEED: 

DESIGNERS • CHECKERS • LAYOUT MEN 
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DIVERSIFIED 


ELECTRONICS 

HIGHLIGHTS 

YOUR 

at RCA! 




CONVAIR F-102 


McDonnell f-ioi 
LOCKHEED P2V 
LOCKHEED F-94 



PIASECKI H-21 

— 






EMPLOYMENT OPPORTUNITIES 



ERCO 


Gas Turbine Engineers 

LIVE IN SOUTHERN CALIFORNIA 

Outstanding openings now for qualified 

★ DESIGN SPECIALISTS ★ EXPERIMENTAL ENGINEERS 

with opportunities for superior men 
to rise rapidly to the position of 


★ PROJECT ENGINEER 


Diego! finest climate in the Unite 
BSME or AE plus 3 or mor< 
esperience preferred. Liberal re 


SOLAR 


COMBUSTION 

ENGINEERS 


LYCOMING DIV. 

AVCO MFG. CORP. 

STRATFORD, CONN. 


WANTED 

Experienced Radio Man 

Installation — Servicing 

Air Borne Electronic 
Equipment 
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Business flying growth creates need 
for Engineers at Cessna 



For a brighter future loin successful Cessna 


Cessna offers competitive salaries; job stability; 
flying clubs; and the convenience of living within 
15 minutes of work in a friendly city. MOST 
IMPORTANT, Cessna offers individual recog- 
nition, and new opportunities in both civil and 
military aviation. At Cessna, you are an important 
person. You will enjoy working here and you 
will be given every opportunity to grow. 

WR IT£ a Cessna Aircraft Company, Dept. AWP-26, Wichita, 
Kansas. Stale experience and qualifications. 


CHIEF OF MANUFACTURING 
METHODS AND RESEARCH 

Well-established, prime airframe manufacturer has 
openings for a Chief of Manufacturing Methods 
and Research and a Supervisor, Manufacturing 
Research in its Manufacturing Engineering Divi- 
sion. The Supervisor, Manufacturing Research will 
report to the Chief of Manufacturing Methods and 
Research who will be responsible for providing 
research data and standard applications regarding 
tooling, manufacturing methods and machine tool 
utilization to tool planning, tool design and manu- 
facturing personnel. 

Job requirements include broad knowledge of air- 
craft tooling in the fields of research, design plan- 
ning, methods and processes equivalent to four 
years’ technical college plus ten years’ experience. 
Both positions include base salary in five-figure 
bracket. 

Applicants must be American citizens and willing 
to relocate within U.S.A. Expense-paid, confidential 
personal interviews will be arranged with qualified 
applicants submitting resume to: 




BEL 



MECHANICAL ENG. 

LARGE Company... 

Stability & 
Security 

SMALL Division... 

Recognition 8r 
Responsibility 

Bentfix York offers 6oMf 


pal, Senior and juni 


Address: Dept. A 

^Benc/fr 1 /) 

\aviation CORPORATION 
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CLASSIFIED 


ADVERTISING 


Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


UNDISPUTED RA1 

ES DISPLAYED 




SPECIAL SERVICES 



FOR SALE BY TENDER 

185 MATHIS G-8RZ00 HP. AERO EUES 

BRAND NEW IN ORIGINAL CASES 

these engines are at present stored in bonded warehouse 
in the part of Antwerp (Belgium) 

For ease of purchasers these engines are divided into 18 
separate lots. 

Ultimate date for submission of tenders is 27th Janu- 
ary, 1956. 

For full particulars descriptive brochure and conditions 
of sale apply to the court-appointed seller 

ALFRED MEERBERGEN 

Aircraft Surveyor 

26, rue Osy ANTWERP (BELGIUM) 

Tel. 33.60.83— Cables: AVIAMEER. 


SALE OR LEASE 

RBY 5 A's 

Licensed in Canada and availa- 
ble for immediate service. 

LEASAIR LTD 

Montreal Airport Quebec 


FOR SALE 
Complete 

PROPELLER SHOP 


FINANCING 

PURCHASE— LEASEBACK 


AVIATION 
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More Speed, Performance and Safety 

WRIGHT OR P&W 

1350-HP 

Engines for your 

DC-3 OR LODESTAR 

STEWARD-DAVIS INC. 

GARDENA, CALIF./ PL 4-3144 


FOR SALE OR LEASE 

BONANZA (F-225). TT 125 Hours. Om- 

nigator, full instrument panel, flight re- 
aux. wing fuTlank" .I”" . .“."ttl.lSttOd 


CESSNA^ ItS^OSSI). Full ins 

channel Simplex! 


FOR SALE 

at fraction of new cost 

Portable 
Irving Grid 

Steel Airfield Landing Mats 

ALTER CO., Davenport 3, Iowa 


RELAYS 


I MINIATURE AIRCRAFT • ' 

TELEPHONE TYPE * HERMETICALLY 

I SEALED • SENSITROLS • STEPPING 
SWITCHES • GUARDIAN • KURMAN • 
| ALLIED » SIGMA • LEACH and many others. 
■ LARGEST STOCK OF RELAYS IN THE WORLD 
1 PRODUCTION QUANTITIES IN STOCK 

” Send lo 



More Speed, Performance and Safety 

WRIGHT OR P&W 

1350-HP 

Engines for your 

DC-3 OR LODESTAR 

STEWARD-DAVIS INC. 

GARDENA, CALIF./ PL 4-3144 


NAVCO . 


Remmert -Werner 

RADAR 


WANTED 
6101 Blades 
2D30 Propellers 
3D40 Propellers & Parts 
12D40 Propellers & Parts 


SPARKPLUGS WANTED 

6®n?®SSOTMKI 


& ELECTRONICS SURPLUS 


AIRPLANES WANTED 


We Buy DC-3 and C-47 


REMMERT-WERNER, INC. 



More Speed, Performance and Safety 

WRIGHT OR P&W 

1350-HP 

Engines for your 

DC-3 OR LODESTAR 

STEWARD-DAVIS INC. 

GARDENA, CALIF./ PL 4-3144 




FOR RATES OR INFORMATION 
About Classified Advertising 
Contact The McGraw- 
Hill Office Nearest you. 

ATLANTA, 3 DETROIT, 26 

1321 Rhodes- 856 Penobscot Bldg. 

Hoverty Bldg. WOodword 2-1793 

WAInut 5778 L. SEEGAR 

W. LANIER LQS ^GELES, 17 


HUbbord 2-7160 

p. McPherson new york, 36 

330 West 42 St. 

Chicago, ii f ; 3000 

520 No. Michigan *• LAWLESS 

A«e W. SULLIVAN 

MOhawk 4-5800 D - COSTER 

“• PHILADELPHIA, 3 

W. HIGGENS 17th & Sansom St. 

Rlttenhouse 6-0670 
CLEVELAND, 15 >■ WILLIS 

1510 Hanna Bldg. L- MINGLE 

superior 1-7000 ST L0U | S g 

C. J. LOUGHLIN 3615 olive St. 

Jefferson S-4867 
BOZARTH 


DALLAS, 2 

Adolphus Tt «... . 

Main & Akard Sts. 68 Post St. 
PRospect 5064 DOuglos 2-4600 

J. CASH T. WYCKOFF 


SAN FRANCISCO, 4 


AVIATION 


SECTION 




PAGE AIRWAYS, inc. 

Rochester Airport- Rochester, N. Y. 

PROPELLERS 

J 



Priced to Sell! 

RANGER PARTS 


ALL UNUSED 

Immediate Delivery From Warehouse Stock! 



Our catalog of A N hardware will be sent on 
request. Contact us for your requirements. 


COMMERCIAL 
AIRCRAFT PARTS CO. 

4101 CURTIS AVE., BALTIMORE 26, MARYLAND 
Telephone: CURTIS 7-3300 


Take a Heading for Reading" 

BEST MAINTENANCE • OVERHAUL • MODIFICATION • INSTALLATION 
READING AVIATION SERVICE, INC. 
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WHO'S WHERE 


He 

COlt! 


There is an important place for you 
if you have the qualifications and desire Ii 
in these technical areas. 

AERODYNAMICS 


Performance of Aircraft and Missiles— 


Flight Test Data Analysis 

AEROPHYSICS 

Stability and Control of Aircraft and Missiles 
and Electronic Countermeasure Systems 

STRUCTURAL ENGINEERING 

Attractive openings also exist in other technical areas. 

important place in the long-range development of 
nse as well as commercial aviation. CONVAIR’S 

ties for professional accomplishment and personal i 


CONVA1R occupies 
the Nation’s aerial 
activities afford in- 


At CONVA1R-FORT WORTH you work in iu , 

company-sponsored, in-plant program enables candidates l 
graduate degrees in Engineering. CONVAIR offers liberal travel a! 


A 




for further details write M. L. TAYLOR 
CONVAIR Engineering Personnel Dept. A 
Fort Worth, Texas 

CONVAIR 

A DIVISION OF GENERAL DYNAMICS CORPORATION 
FORT WORTH, TEXAS 


(Continued from page 9) 

Louis R. Noffsinger, Naval Aircraft Light- 
ing Group. Photometry and Colorimetry 
Section. Optics and Meteorology Division, 
National Bureau of Standards. 

R. E. Lovcjoy, research director, count- 
ing and computing instrument division, 
Computer-Measurements Corp., N. Holly- 
wood. Calif. 

Lloyd Wcllnet, district field representa- 
tive for Goodyear Aircraft Corp., with head- 
quarters at 5801) Parry St.. Dallas. 

Henry J. Parker, West Coast sales engi- 
neer. Creenlcaf Manufacturing Co., St. 

John R. McCauley, application engineer- 
ing staff, Wheeled Instruments division, 
Barber-Colman Co., Rockford, 111. 

Ralph E. Rhoads. Jr., staff director, con- 
tracts, Eastern division. Servomechanisms, 
luc., Westburv, N. Y. 

John C. Goodcll. aircraft products man- 
ager of Scott Aviation Corp. 

James L. Dixon, Jr., superintendent of 
technical training ol Bramff International 

Nobuo Matsumura, director of traffic and 
sales for the American region of Japan Air 

Richard M. Osgood, manager of equip- 
ment fabrication at Waltham Labs, of 
Sylvania Electric Products Inc. 

Edward J. Lunncy, chief engineer in 
charge of Research & Analysis Dept, of 
Barry Controls luc. 

Sanford Solarz. advertising manager of 
l.iquidomctcr Corp., Long Island City. N. Y. 

David C. Ekey. director of research of 
l.clianon Steel Foundry. 

E. A. Malick, manager of rocket fuels 
division of Phillips Petroleum Company’s 
research and development dept. 

Harold J. Coleman, sales manager of 
C-handcysson Electric Co. 

Robert S. Buritz, chief project engineer 
of instrument division of Thomas A. Edison 
Inc. 

William J. Kuclil, manager of communi- 
cation and navigation sub-section of Ccneral 
Electric’s Light Military Electronic turnip- 
incut Dept. Other changes: Russell I. 
Mason, manager of airborne early warning 
systems and sonar sub-section; Donald E. 
Uren, manager of special project sub-section. 

Robert Chase, engineering supervisor on 
military production jobs of AC Spark Plug 
Div. of General Motors. Other changes: 
Leonard E. A. Bate, chief of new design 
and standards section: Then A. Bartlett, 
supervisor of new radar development group. 

Ray C. Reinliartscn, general sales man- 
ager of Ekstrom. Carlson & Co., Rockford, 
III.; Fred J. Hcid. Eastern representative to 
the aircraft industry; G. R. Gordon, West- 
ern representative to the ai'rcraft industry. 

Joseph C. Morrison, manager of engi- 
neering laboratory and development shop 
of GE’s Power Tube Sub-Dcpt. 

Gerard Q. Decker, Eastern division man* 
ager of Servomechanisms, Inc. 

Harry B. Rotticrs. director of defense 
contracts of Burroughs Corp. 

Seymour D. Gurian, sates manager of 
Engineering Products Div. of Radio Re- 
ceptor Co., Inc. 
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On course —Unceasingly, Northrop directs its progress toward development 
and production of the most effective weapons for national defense. Notable achieve- 
ments by Northrop include Scorpion F-89 interceptors; unmanned, far-ranging 
Snark SM-62 A-bomb carriers; and Radioplane Company’s pilotless drones and 
missiles. New horizons in a multitude of fields are continuously scanned by Northrop 
engineers and scientists, years in advance of charted goals. Working in close coordi- 
nation is the well-balanced Northrop production force, thus insuring efficient, eco- 
nomical output. Already, the course is set by Northrop for new weapons of tomorrow, 
their successful production and prompt delivery assured by this coordinated effort. 


A 

NORTHROP 


Pioneers in All Weather and Pilotless Flight 
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ENDURO’ 

is made for flight 


ENDURO resists rust. Resists the effects of sea 
water atmosphere. And it's easy to fabricate — even 
into the intricate shapes and designs called for in 
today's modern aircraft. 


ENDURO has an extremely high strength-to- 
weight ratio. You use it in thinner, lighter 
sections. It resists temperature extremes, holding 
its strength, toughness. shock-resistance and corro- 
sion-resistance from blistering heat through 
sub-zero cold. 

In certain analyses, ENDURO is non-ntagnetic, 
making it particularly suitable for use in instrument 
and panel construction. 


From cockpit to galley, from engine to fuselage, 
ENDURO is truly the aircraft metal of many uses. Re- 
public metallurgists will help you apply ENDURO'S 
"bonus benefits” to your future design and develop- 
ment work. Republic produces ENDURO Stainless 
Steel in all commercial forms — sheets, strip, cold- 
finished bars, forging bars, wire and tubing. 

The coupon will bring you more facts by 
return mail. 


REPUBLIC STEEL. 
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ana Tor tomorrouj... Under intensive development 
for the supersonic era, new designs with 
power far in excess of any current production model. 


ENGINES LIMITED 


The first 10 years of jet progress in Canada 
is marked this month ... a decade in Canadian creati 
engineering progress of high significance . . . 
lifting Canada to a position of eminence in the 
supersonic era in aviation now upon us. 


CANADA LIMITED & 


HAWKER SIDDELEY GROUP 


AIR TRANSPORT 


Reaction Mixed on $80 East- West Fare 


Trans World praises plan, reports 58% coach gain; 
United cautious over benefits, American is dubious. 


By Preble Slaver 

Washington— Two months of sched- 
uled transcontinental air coach services 
at an S80 mid-week excursion fare— the 
first major break in domestic air fares in 
five years— have produced mixed reac- 
tions from the three operators. 

• Trans-World Airlines is most enthusi- 
astic over the low-cost tare. A gain of 
58% in coast-to-coast coach travel has 
been reported by TWA since it inaugu- 
rated the excursion fare of $80 each way 
on Sept. 12. 

• United Air Lines is more cautious in 
accepting the fare as a traffic bonanza, 
although United credits the $80 excur- 
sion fare as having been responsible for 
a gain of 10% in transcontinental coach 
business. 

• American Airlines is dubious that the 
$80 fare is good for the company and 
wants at least another two months to 
analyze its impact. The question bother- 
ing American is the amount of diversion 
from both first class and regular coach 


Coach Gains 58% 

TWA's inauguration of the new excur- 
sion fare was quickly followed on a com- 
petitive basis by American and United. 
Tlie tariffs filed with the Civil Aero- 
nautics Board by each carrier lists a 
transcontinental round-trip coach fare 
of $160 good on Mondays through 
Thursdays only within a 30-day period. 
All three tariffs are experimental in na- 
ture and will expire next March unless 
extended. 

During the first two months of serv- 
ice, almost phenomenal traffic results 
were experienced by TWA. During Oc- 
tober the airline averaged 665 coach 
passengers daily compared with 419 
each day in October 1954 when the reg- 
ular coach fare of $99 prevailed. Trans- 
continental coach passengers totaled 
20,615 in October which was a 58% 
increase over the 12,989 coach passen- 
gers carried in October 1954. TWA’s 
October traffic on Monday through 
Thursdays shows an even greater gain, 
with an 80% increase in coach traffic 
during four days a week over the corre- 
sponding period last year computed for 

“'Most of the gain is new business and 
it is still growing," E. O. Cocke, TWA 
vice president-sales, said. He noted. 


however, that TWA's new multiple 
service Super-G Constellations also have 
been partially responsible. 

The existence of the mixed-class, 
combination service by TWA is believed 
to have had as good an effect on traffic 
as the $80 fare. Since new Constel- 
lations were opened up to domestic 
coach passengers as well as first-class, 
Cocke says they have gained an average 
of eight passengers per day and are still 
gaining despite normally-slack season. 
Seats Gain 33% 

To accommodate increasing coach 
traffic, TWA has continually expanded 
capacity. TWA scheduled 27 daily 
transcontinental all-coach flights and 14 
combination service flights with 20 
coach seats each during October. The 
number of coach seats available daily in 
coast-to-eoast service totaled 2,467. This 
was a 33% gain compared with October 
1954 when TWA offered 1,863 trans- 
continental coach seats daily in operat- 
ing 23 flights. 

In addition to the new business cre- 
ated, the introduction of the 580 fare 
has also been beneficial in equalizing 
the traffic on each day of the week, 
Cocke said. During October 1954. the 
average daily coach passenger-miles were 
76% of the first-class passenger-miles on 
Mondays through Thursdays. For the 
same days of October 1955, since the in- 
troduction of excursion fares, TWA’s 
coach passenger-miles increased to 88% 
of first class mileage. Domestic coach 
passenger-miles of TWA today are 45% 
of the total revenue passenger-miles 
operated by the carrier. 

United Air Lines reported a 40% in- 
crease in its coach business this year to 
date but does not attribute the bulk of 
the gain in the last two months to 580 
excursion fare. B. B. Gragg, United gen- 
eral sales manager, said, “The $80 fare 
has been responsible for a gain of 10% 
in transcontinental coach business over 
what it would have been without it.” 

Gragg said the fare reduction has not 
been in effect long enough to accurately 
gauge its impact or judge United’s ex- 
perience. In addition the traffic picture 
for United was distorted during October 
by two accidents and a flight engineers 

However, United reports substantial 
gains in October with 111,647 coach 
passengers flying 101,397,586 reve- 


nue passenger-miles as compared with 
79,607 coach passengers carried 75.7S3,- 
947 miles in the same month a year ago. 
The percentage gains were 40% and 
34%, respectively. Currently. United is 
operating nine daily roundtrip coast-to- 
coast flights. 

Similar gains in domestic air coach 
business have been made by American 
Airlines, but the leading transcontinetal 
operator is still studying the effects of 
the $80 fare. An American spokesman 
said other analytical problems have pri- 
ority over the S80 fare analysis and that 
it will be a month or two before a com- 
pany study can be completed. 

The one transcontinental air coach 
operator that stood to lose business by 
the excursion fare was the non-sched- 
ulcd North American Airlines. "On the 
contrary,” a North American official 
said, "we are doing better this year than 
a year ago. A substantial increase in 
traffic was realized in October when we 
handled 14.382 revenue passenger for 
22,586,422 miles.” North American 
acknowledged that, if it had not been for 
the scheduled line’s 580 excursion fare 
its business might have even been bet- 
ter. However, the carrier hailed the ad- 
vent of the 580 fare as a good, healthy 
competitive action. Today, the largest 
of the non-schedulcd groups is operating 
transcontinental services with one DC-4 
and two DC-6Bs providing approxi- 
mately 6.278,000 seat-miles per week. 
CAB Favors Extension 

Activity in the long-haul coach field 
is under close observation by the Civil 
Aeronautics Board. The Board is par- 
ticularly anxious to analyze the effect of 
the 580 coach fare within the industry. 
CAB officials have expressed a desire to 
have carriers extend rare reductions. 

They would like to see reduced coach 
fares for 60 more pair of points. 

CAB has created a powerful force to 
encourage the domestic scheduled air- 
lines to lower their fares. In recent 
months the Board was in no position to 
make a demand for fare reductions since 
the majority of the trunk-lines went off 
subside. The decision in the large irreg- 
ular case (AW Nov. 21, p. 12), makes 
the Supplemental Air Carriers a com- 
petitive factor in retaining the 580 fare. 

An offsetting factor in favor of the 
scheduled lines is that the total fleet and 
available scats of the Supplemental Air 
Carriers is not large nor can this be 
readily expanded without great cost 
since the second-hand aircraft market is 
at an all time high. 
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look to the pioneer and leader 

FLIGHT REFUELING, INC. 


THESE 

FLIGHT REFUELING, INC., COMPONENTS 
MAKE UP THE PROBE AND DROGUE 
REFUELING SYSTEM 



The Probe and Drogue refueling system, 
developed and manufactured by Flight Refueling, Inc., 

has been used extensively by the United States Navy. 
This system employs the A- 12 hose reel unit, 

the A-l nozzle, A-3 coupling, and drogue unit. In addition. 
Flight Refueling, Inc., has submitted qualification test reports 

to the USAF for an improved A- 1 2 type refueling unit 
for multi-point tanker installation, 
and likewise for a refueling unit of even higher capacity. 

These units are already in production and will shortly go 

into service in aircraft of the Tactical Air Command. 
Flight Refueling’s engineering department is working closely 
with many leading aircraft manufacturers 
to assist them in developing new refueling systems, 

today’s universal requirement to give modem jets extended 
range and load-carrying capacity. If you would like more 

information on Flight Refueling, Inc.’s equipment or facilities, 
just drop a note to Contracts Administration Department. 
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Airline Outlook 


Traffic Gains Will Continue in Last Half 


By Craig Lewis 

Washington— Airline traffic and reve- 
nue gains made in the first half of 
1955 will continue through the last 
half of the year on the basis of third 
quarter operations. 

Analysis of reported results for the 
three quarters shows a business trend 
which should produce an increase of 
about 20% in traffic and 17% in 
revenue for the year. Profit margins 
may improve by as much as a third 
in the same period. 

Reports of the airlines to the Civil 
Aeronautics Board show that the do- 
mestic trunk airlines had total revenues 
of $301.3 million in the third quarter. 
This includes $272.5 million in passen- 
er revenues, $7 million mail revenues, 
5 million express revenues and $10.3 
million cargo revenues. Net operating 
income before taxes was $42.7 million. 

International carriers had total reve- 
nues of $109 million in the third quar- 
ter. Passenger revenues were $92.9 mil- 
lion, cargo $7.8 million and mail $8.2 
million. 

Local service airlines made $15.4 
million in Hie third quarter. The local 
airlines had passenger revenues of $9.7 
million, mail revenue of $304,000, 
cargo revenue of $154,000, express 
revenue of $181,000 and a subsidy fac- 
tor of $4.7 million. 

15% Increase 

Income for international airlines 
lagged somewhat behind average in- 
crease because of subsidy rebates 
amounting to approximately $5 million 
for the third quarter due to excessive 
payments and subsidy cuts made in 
previous quarters. 

Trunkline passenger traffic in the 
third quarter was 5.2 billion passenger- 
miles, 20 million mail ton-miles, 13.9 
million express ton-miles, and 44.6 
cargo ton-miles. Average load factor 
was 62.81%. 

International traffic for the same pe- 
riod was 1.5 billion passenger-miles, 
11.8 million mail ton-miles, and 22.6 
million cargo ton-miles. 

Figures for the first nine months of 
the year indicate an increase of 15% 
in operating revenues for the scheduled 
airline industry. Net income before 
taxes increased 35%. 

American Airlines had revenues of 
$195 million for the first nine months, 
a 26% increase over the same period 
last vear. Net earnings after taxes were 
$14.3 million, compared with 55.5 
million for the previous nine month 
period. The 1954 period included 


profit from aircraft sales but was also 
seriously affected by a month-long 
pilot's strike during August. 

During the nine month period of 
1955, American flew 3,267 million 
passenger-miles, a 30% increase over 
1954. Cargo traffic was up 32%. 

Eastern Air Lines reports gross 
revenues of 5148.5 million for the 
first nine months, compared with $128 
million a year ago. Net earnings after 
taxes were $4.8 million compared with 
$1.8 for the same period last year. 

A 17% increase in passenger traf- 
fic is reported by Eastern. Load factor 
increase from 55.49% to 62.54% be- 
tween the first three quarters of 1954 
and the same period of 1955. 

TWA Net Drops 

Trans World Airlines made $163.4 
million in the first three quarters, com- 
pared with $155.3 million last year. 
Net earnings for the period were $5.2 
million, a decrease from $8.6 million 
for the same period last year. 

TWA blames the drop in net earn- 
ings on the reductions in mail pay and 
expenses connected with introduction 
of the Super-G Constellation. 

United Air Lines had revenues of 
$179.3 million in the first nine months, 
compared with 5148.2 million in the 
1954 period. Net earnings after taxes 
for the period were $10 million com- 
pared with $8.4 million for 1954. 

Third quarter earnings for United 
were $5.7 million, less than the $5.9 
million recorded for the third quarter 
of 1954. United attributes the decrease 
to the artificially high load factors in 
the 1954 quarter which resulted from 
the American Airlines pilot strike. 

United flew 3,054 million passenger- 
miles in the first nine months, up . 24% 
from the 1954 period. Cargo traffic in- 


creased 28%, express traffic was up 
23% and mail traffic increased 15%. 

Capital Gains 

Capital Airlines reports revenues of 
$38 million for the nine month period 
of 1955, compared with $35.9 million 
last year. Net income after taxes was 
54.1 million compared with 51 mil- 
lion in the first three quarters of 1954. 
The 1955 earnings include $4 million 
from sale of aircraft. 

Capital flew 605 million passenger- 
miles in the first nine months. Load 
factor was 58.8% compared with 59.1% 
last year. Revenue passengers carried 
increased from 1,813,518 in the 1954 
period to 1,946,229 in 1955. 

National Airlines had revenues of 
$50 million in the year ending Sept. 
30, 1955 compared with $40.5 mil- 
lion in the year ending September 
1954. Net earnings for the twelve 
months of 1955 were $3.5 million. 

In the third quarter of this year. 
National made $10.8 million compared 
with $9.2 million for last year. Net 
earnings increased from $65,000 for 
the quarter of 1954 to $468,340 for 
the same period this year. 

National's passenger traffic was up 
16.6% to 191 million passenger-miles 
in the third quarter this year. Load 
factor increased from 56.54% for the 
1954 period to 61.14% for 1955. 

Western Air Lines reports revenues 
of $23.2 million for the first nine 
months, up 29% from the 1954 period. 
Net income after taxes for the first 
three quarters of 1955 was $1.6 million 
compared with $1 million for the first 
nine months of 1954. 

Western carried 820,000 passengers 
at a load factor of 60% in the first nine 
months compared with 607,000 pas- 
sengers and a 56% load factor. 



Braniff Gets High-Powered C-46 

Braniff International Airways has purchased an all-cargo C-46 powered by 2, 100-lip. P&W 
R2800-C engines after modification by L. B. Smith Aircraft Corp., of Miami. Smith is 
also completing tests on another C-46 for certification permitting 40-passcngcr operations. 
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THIS IS 



GROUND SUPPORT ! 


OTHER MOBELS OF SINGLE AND MULTI-PURPOSE GROUND SUPPORT EQUIPMENT ARE in 
active use with U.S. Air Force. Navy and Marine Units., available with any combinations of ..AC 
and DC power . . high pressure air. hydraulics, and low pressure air . . refrigeration and heating. 
CONSOLIDATED'S resourcefulness in solving the most challenging problems in the design 
and manufacture of ground support equipment attests to its ability to develop specialized units 
to fit your individual needs. 



CONSOLIDATED 


N CANADA • CONSOLIDATED DIESEL ELECTRIC CORPORATION • OTTAWA, C 



Russian Come Down 

Soviet lenders Bulganin and Khrushchev arrived in New Delhi for their state visit to India in this conventional piston-engined Ilyushin 14 
airliner instead of a jet as billed. Aeroflot’s transport was revealed as a converted 11-28 light bomber in Aviation Week (Oct. 10. p. 7). 


Braniff Orders Five Boeing 707s 


Braniff Airways last week ordered five 
Boeing 707 jet transports for operations 
on its ncwlv-acquircd routes between 
the Southwest, Mid-South and Wash- 
ington/New York (AW Nov. 28, p. 12) 
and on its old Central and Southern 
American schedules. 

Braniff’s jet transports will feature 
combination services with 49 seats in a 
first-class cabin and 69 in a tourist-class 

Separate entrances, galleys and lava- 
tories will be provided in each cabin. 

First delivery to Braniff is scheduled 
for October 1959, indicating that the 
airline expects to place the jets in serv- 
ice by early 1960. 

Boeing savs that Braniff, the third 
U. S. carrier' to order the 707. is the 
"first to specify a Pratt & Whitney en- 
gine of advanced design over the J57." 
Obviously this is the J75, commercially 
designated the JT4. 

Maximum gross takeoff weight of 
Braniff’s 707s will be 248,000 lb., with 
a fuel capacity of 15,448 gal. Range 
with a maximum pavload will exceed 
4.000 mi. 

The new jets will cut non-stop flying 
time from Dallas or Ft. Worth to New 
York in half, down to two hr. 36 min. 
from the present scheduled five hr. 40 

Other typical times for Braniff 
routes: Houston to Chicago, one hr.. 
53 min.; and Dallas to Washington, two 
hr., 15 min. 

Charles E. Beard, President of Bran- 
iff, said the fire jets will cost approxi- 
mately 530,000,000, including spare en- 
gines and parts. The order is part of 
Braniff’s 587-million program for new 


aircraft, which includes seven Douglas 
DC-7Cs. The latter will be delivered 
beginning late next summer. 

“We have selected the most powerful 
engine available for our 707 jets," Beard 
said, "because it will provide not only 
the greatest speed of any jet engine but 
also ample reserve power to enable us 
to offer a dependable sendee regardless 
of operating condition." 

This statement reflected Braniff's con- 
sideration for the operating problems 
over its high-altitude routes in South 
America. TTie 707 is capable of cruising 
at altitudes up to 40,000 ft. 

Braniff's jets, like those ordered by 
Pan American World Ainvays and 
American Airlines, will be fitted with 
Boeing's new window arrangement, a 
multitude of medium-sized windows. 
As revealed in models of the 707 air- 
liner, two of these windows are being 
installed in place of a single window of 
present airliners. Passengers will be able 
to see out of three windows, one forward 
and one aft of the usual window at the 

Europe's Air Meeting 

The first European Civil Aviation 
Conference now in session at Stras- 
bourg, France, is exploring the possibil- 
ity of establishing a permanent organiz- 

Sponsorcd by the Council of the 
International Civil Aviation Organiza- 
tion, the conference will determine its 
future relationship with ICAO. 

Other items on the provisional agenda 
include consideration of matters relat- 
ing to the inter-change of aircraft, an 


Indo-Soviet Route? 

New Delhi-Soviet flights bearing 
Prime Minister Nikolai A. Bulganin, 
Communist party chief Nikita Khrush- 
chev and their entourage to New Delhi 
have raised speculation concerning a pos- 

Dclhi with Europe via Moscow. 

The route from Moscow followed in 
most instances was via Tashkent, al- 
though some planes came by Ashkhabad 

on the Rnssian-Afghan border. Either 
route could be used to meet increasing 
transportation demands between India 

New Delhi and Moscow in particular. 

Under a recent agreement. New Dclhi- 
Moscow rickets are sold on a through 
basis in their respective capitals, but the 
purchasers will make a roundabout jour- 
ney: New Delhi-Bombay-Cairo-Znrich by 
Air India, then to Prague by Swiss Air 
anil from Prague to Moscow by the 


exchange of views on the question of 
helicopter ferries in Europe, and dis- 

scheduled services and for non-sched- 
uled services. The conference is also 
confronted with the necessity of fixing 
the relationship between itself and the 
Brussels Air Research Bureau. 

The European Civil Aviation Con- 
ference had its beginning 18 months 
ago when the Council of Europe asked 
ICAO’s help in forming a working 
group. A special meeting was held 
during April and May 1954, also at 
Strasbourg, which studied the pressing 
aviation problems in the European re- 
gion. 
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POTENTIAL BASE FOR YOUR NEW AIR NAVY 


70% OF THE WORLD IS A 



Sea-Air 
Weapons 

lo guard Americas Freedom 


The dynamic new Chance Vought F8U-1 Crusader 
and far-ranging aircraft carriers add hard-striking 
strength to a proven concept . . . sea-air power. From 
the decks of carriers on the oceans of the world, Air 
Navy jets project tremendous power over wide areas, 
helping to insure control of the sea by the forces of 
freedom. 

The Crusader, designed and built by Chance Vought 
Aircraft, gives Y our New Air Navy the fastest carrier- 
based fighter in the world today. It is another example 
of modern-as-tomorrow weapons produced by Vought 
for the Navy . . . another example of armed might 
dedicated to peace and to the preservation of freedom. 
NAVAL AVIATORS CHALLENGE THE JET FRONTIER 
Write NAVCAD, Washington 25. D.C., or visit your nearest 
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Britannia for El Al Israel 

The Bristol Britannia Mark 100 for El Al Israel Airlines, above, made the 2,230 statute-mile flight from England to Tel Aviv non-stop in 
6:58 hr. El Al has ordered three Britannias. 


Industry Group 
Checks SAGE Facility 

Boston— Fifteen scheduled airline 
representatives toured the military 
SAGE installation at Deer Island near 
here last week for first-hand observation 
of the air defense system which will be 
linked with the Civil Aeronautics Ad- 
ministration operation of air traffic con- 
trol (AW Oct. 17, p. 13). 

Fred B. Lee, CAA Administrator, 
said that it was felt that leaders in the 
airline industry, who will assist CAA on 
possible plans for integration of the air 
traffic control and air defense systems, 
should have the basic knowledge of 
how SAGE operates as well as its com- 
ponents and the techniques used. 

The Air Coordinating Committee 
has ordered an acceleration of integra- 
tion plans and designated the Boston 
area for the first phase joint tests with 
the ultimate objective of establishing 
an all-radar airway between Boston and 
Norfolk, Va. 

$22 Million Offset 
For TWA, PanAm 

Trans World Airlines and Pan Ameri- 
can World Airways have excess earnings 
of $22 million available to offset subsidy 
requirements for transatlantic services, 
according to Civil Aeronautics Board 
examiner Ralph L. Wiser. 

The examiner's report covers the off- 
set aspects of the transatlantic final mail 
rate case. This portion of the case was 
deferred for separate decision as a result 
of the Supreme Court finding that sub- 
sidy has to be based on all operations of 


a carrier, not just those of a single di- 

Wiser finds that the operating di- 
visions of Pan American have 513,490,- 
000 in excess earnings which can be 
used to reduce transatlantic subsidy 
needs, and he finds TWA has $S,71 5,- 
000 in excess earnings which can reduce 
its transatlantic subsidy. 

The case covers the periods Feb. 5, 
1946 to Mar. 13. 1947 and Jan. 1, 1951 
to Dec. 51, 1953 for TWA. For Pan 
American, the periods are Jan. 1, 1951 
to Dec. 31. 1953 for the Pacific Divi- 
sion, July 1, 1951 to Dec. 31, 1953 for 
the Alaska Division and the year 1953 
for the Latin American Division. 

CAB Rejects United's 
Ashbacker Doctrine 

Civil Aeronautics Board has rejected 
contentions of United Air Lines that, 
under the Ashbacker doctrine, certain 
United route applications should have 
been included in the Denver Service 
Case. 

The CAB statement specifically an- 
swers United’s charges in the Denver 
case, but it also applies to similar situ- 
ations in the recent New York-Chicago 
and Southwest-Northwest service cases. 

In the Denver case, United claimed 
that its applications for service to Pitts- 
burgh, Columbus, Dayton, Cincinnati, 
Indianapolis and St. Louis should have 
been consolidated in the proceeding. 

The Board says that the Ashbacker 
doctrine, which calls for simultaneous 
hearing of applications for the same 
service, doesn't require the United ap- 
plications to be considered. The Board 
finds that route awards made to various 


carriers in the three cases do not pre- 
clude the addition of Columbus, Day- 
ton, Cincinnati, Indianapolis and St. 
Louis to United’s transcontinental 
route. CAB said there is very little 
overlap between the United applica- 
tions and the awards made to American 
Airlines and Trans World Airlines in 
the three cases. 

SPAL Certificate 

South Pacific Air Lines' operating 
authority has been renewed for a five- 
year period by the Civil Aeronautics 

With the new certificate, the carrier 
can flv between Hawaii and the Society 
Islands via Christmas Island with the 
provision that one flight must be oper- 
ated weekly in each direction. 

South Pacific is also authorized to 
operate irregular and charter sendees in 
an area of the Pacific Ocean which in- 
cludes New Guinea and the Hawaiian 
Islands. 

The Board found that while the air- 
line has not started operations yet, it 
lias made extensive preparations and 
should have a further opportunity to 
develop the route. South Pacific plans 
to operate with British Solent flying 

Delta Orders 440s 

San Diego-Delta Airlines, Inc., last 
week ordered five Convair 440 Metro- 
politan Transports. The 53,475,000 
sale brings the number of 440s on order 
to 58 and assures production of the air- 
craft through 1956. 

Deliveries to Delta will begin next 
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Another First From Lycoming 


SUPERCHARGED PERFORMANCE 
FOR SMALLER 
EXECUTIVE 
AIRCRAFT 


USAF, CAA Test Approach Lights CAB Orders 


between military s 
over approach light 
be resolved i 
Civil Aeron; 
now being 
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to permit the individual display of two 
configurations or both simultaneously. 
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centerline approach lighting system with 
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installation as many different types of 
civil and military aircraft as practical 
will be used. In addition to CAA and 
USAF pilots, the systems will be tested 
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DOUGLAS B-66B 


New medium bomber strikes 
from treetop level or 8 miles up 


Designed to fly at all altitudes up to 45,000 feet, the 
B-66B can carry a wide variety of bomb combinations. 

Thrust from J-71 engines puts the three-man twin-jet 
in the 600-700 mph class. And efficient power-to-weight 
ratio allows her to strike deep into enemy territory 
and return. 

Douglas Aircraft Company’s Long Beach Division is 
now producing the B-66B for the U. S. Air Force. Like 
other jets, the swift, swept-wing bomber has Inco Nickel 
and Inco Nickel Alloys at critical locations. 

That’s because safe and satisfactory performance of 
supersonic aircraft demands that many parts have the 
unusual combinations of heat resistance, corrosion re- 
sistance, strength and ductility found in Inco Nickel 
and the Inco Nickel Alloys. 

Do you have a problem in specifying the right metal 
for difficult service conditions? Inco’s Technical Service 
Section has a vast amount of research and service data 
on Inco Nickel Alloys and other nickel alloys used in 
aircraft applications. Write them for the information 
you want. 


WHERE INCO NICKEL ALLOYS 
ARE USED IN JET AIRCRAFT 
Inconel Inconel "X" 



INCO Nickel Alloys 

are marketed under the following trademark! 


THE INTERNATIONAL NICKEL COMPANY. INC. 
67 Wall Street Now York 5. N. Y. 


"S" MONEL • INCONEL • INCONEL X" • INCONEL "V 
1NCOLOY • INCOLOY "T" • NiMONtC AUoyi 
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Tracing the Arsonist 

Pilots and operational people everywhere feel that it is impossible to 
over-stress the need for continued work on aircraft fire-proofing. Some of 
the following points may not be new but perhaps, if some of the problems 
are re-advertised, additional help will appear. 

The perennial Number One item is prevention. This job falls, first, upon 
the engineers, designers and manufacturers. We must start with a good 
basic fireproof design where close attention has been paid to the sources 
of ignition and liberal use made of stainless steel, fire resistant seals, 
asbestos and similiar materials. 

Fireproof maintenance is next. This entails early identification of cracks 
in lines, fittings and housings; inspection for metal fatigue and fire seal 
disfiguration, close fit of cowlings, inspection plates and various “doors and 
windows" which might provide draft and many other items. 

Since we may never reach prevention perfection, we must have a good 
fire warning system. Today’s warning systems are not doing the job. 
Apparently the delicate wires and sensitive contacts are too fragile to 
achieve the rugged reliability needed in everyday operations. 

Fresh Thinking For New Ideas 

Those who have worked on the problem know that the detection of 
fire is not a simple matter. Transmitting this information to the cockpit 
further complicates the issue. Without in any way underrating those 
presently working on detection, it seems that fresh thinking and brand 
new ideas may be needed here. 

Because of the frailty of present units, our problems fall into three classes: 
1 . Warn too late, 2. Don't warn at all, 3. Turn in excessive false alarms. 
George Wcstinghouse was once scoffed at for designing an air brake that 
worked "backwards.” Perhaps av iation needs a new approach, some "back- 
wards" thinking on fire detection. 

Fire fighting equipment is also a must and for this we use CO». Tests 
show that this is a good weapon— but we must add three provisos: 1. It 
must be used in the right place, (2) at the proper time and (?) in sufficient 

Unanswered Questions 

Many things have been learned from fire accidents in recent years. But 
some things we don't know. For instance, did the warning system work? 
and, if so, did it work soon enough? Or too soon? Also, was C0 2 dis- 
charged at the proper time, and, if so, did it reach the proper locations in 
the required concentration? 

The recent Convair crash at Fort Leonard Wood, Mo., is an example 
of such questions being unanswerable. 

What is needed is CO ; that will leave its mark for we must be able to 
trace its path and time of discharge (in relation to the fire) in order to have 
pertinent data. Why can't we incorporate a dye penetrant, or coloring 
agent, in the C0 2 system which would leave a tell-tale sign? 

And not just for a test either. All operational aircraft should be so equip- 
ped. By such means we might learn whether C0 2 discharge preceded the 
main fire, whether it escaped too soon, and by what route, and many other 

Fire in the air is a terrible thing. Everyone in aviation would welcome 
help on the matter. Who knows when a small and seemingly-worthless idea 
will provide a missing answer. So all contributions gratefully received. This 
game is definitely worth the candle. 



DIRECTOR OF 
ENGINEERING 

Rapidly expanding multi-million 
dollar Los Angeles aircraft instru- 
mentation firm seeks engineering 
head with national reputation. 

Proven administrative ability fore- 
most consideration. Must also have 
outstanding technical record, ad- 
vanced degree and detailed knowl- 
edge of aircraft instrumentation and 
electronics, servo and transistor 
circuitry, potentiometers. 


Please give full details and photo 
first letter, which will be held in 
strict confidence. 

P8540 Aviation Week 
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Douglas 

announces. 


the formation of a separate 
Missiles Engineering Department 


Growing importance of missiles 
in the nation’s defense has led to the 
separation of missiles engineering 
from aircraft engineering functions 
at Douglas Aircraft Company. 


Leadership in this important field 
has been won by Douglas in 14 years 
of development and design of 
guided missiles for the Armed Forces. 
Douglas is currently engaged in 
eight major missiles projects, under 
contracts from the Air Force, 

Army and Navy. 


Formation of the new department 
at Douglas opens new opportunities 
for engineers and scientists interested 
in the missiles field. Write to: 

E. C. Kaliher, Engineering Personnel 
Manager, Missiles, Douglas Aircraft 
Co., Santa Monica, California. 


Missiles by DOUGLAS 


First in Aviation 
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Microloc Corp. 

5300 West 104th Street, Los Angeles 45, Colif. 


IMPULSE GENERATOR for forcible 
ejection of canopies, bombs, 
ejection seats and other ex- 
plosive-actuated components. 
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EDITORIAL 


The Dam Busters 

There has been some concern in British publications 
and Parliament over American showing of the excellent 
movie "The Dam Busters,” an account of the breaching 
of the German Ruhr dams by the Royal Air Force with 
specially designed bombs and low level tactics. 

British concern stems from reports reaching London 
that the film has been doctored by Warner Brothers, 
its American distributor, to substitute U. S. B-17 Flying 
Fortresses for the Royal Air Force Lancasters in the 
climactic scenes of the attack on the dams. One mem- 
ber of Parliament took the floor with this impassioned 

“Is the Under-Secretary (for Air) aware that this 
excellent British film was made with scrupulous atten- 
tion to historical detail in connection with his service 
(RAF) and that in the American export version it 
has been grossly distorted in Hollywood particularly by 
the introduction of a Flying Fortress into the raid 
sequence? Is it not shameful that the American public 
has not been allowed to see the correct British version? 

“In the view of the importance of maintaining the 
good name of the Royal Air Force should not some 
protest be made to the American authorities because 
this certainly jeopardizes good Anglo-American rela- 
tions?” 

We recently saw' the movie accompanied by an 
ex-RAF type who knows a Lancaster from a B-17. We 
were able to detect only a single two-to-three-second 
sequence of a B-17 crashing into woods and bursting 
into flame. This apparently was dubbed in by some 
misguided Hollywood character who wanted a little 
more flash and bang in a film that certainly already had 
all of the dramatic action that can be crammed into an 
hour and a half. 

There is no excuse for the technically inaccurate two- 
second crash scene. Nor is there any excuse for magnify- 
ing this incident into something that “jeopardizes good 
Anglo-American relations” or calling it a “gross distor- 
tion.” We would say that a good bit of the distortion in 
this case has been done by the worthy member of Parlia- 
ment. There is not the slightest doubt in the film that 
the Ruhr dam attacks were made by RAF Lancasters 
not Army Air Force B-17s. 

American audiences can rest assured that “The Dam 
Busters” they see is a fascinating and authentic version 
of this Royal Air Force epic. Full justice is done to 
Vickers’ Barnes Wallis, designer of the special bombs 
and tactics, RAF Wing Commander Guy Gibson who 
organized the special squadron that made the dam 
attacks, and the stately Avro Lancaster itself. “The Dam 
Busters” is a fine job done in clipped British under- 
statement with technical accuracy. Judging by the packed 
theater when we saw it American audiences will not be 
scared away by the Parliamentary charges of “gross 
distortion." 

It is a pleasant relief to see a technically accurate film 
on air war such as “The Dam Busters” without the semi- 
hysteria of actress June Allyson playing the tearful part 
of a pilot’s wife who wishes her husband could be on 
time for dinner. Such guff has maned several American 
films that were otherwise technically accurate and con- 


tained superb aerial photography. The slow panning of a 
camera over the empty rooms of the Lancaster crews that 
were lost in the dam attack conveys more authentic 
emotion than the tearful sobbings of June Allyson. 

Danger Signals 

Once more danger signals are coming from the Penta- 
gon indicating that fiscal pressure and sharp pencils of 
the budget experts are whittling away at the foundations 
of American airpower. Senator Stuart Symington of 
Missouri, a doughty champion of airpower and of a 
strong national defense establishment, has sounded the 
first public warning that the executive branch of the 
Government may be preparing to welsh on its solemn 
promises made last summer to the people and the Con- 
gress that production of new supersonic fighters and 
long-range jet bombers would be accelerated to meet the 
growing threat of Russian developments both in aircraft 
and in fusion and fission weapons. 

From the Pentagon comes fuzzy talk indicating that 
something is in the wind along the lines of a slowdown 
on aircraft production. This would enable the Eisen- 
hower Administration to limit expenditures during Fiscal 
1956 and come closer to a balanced budget. We can 
readily understand the attractiveness of a balanced bud- 
get and the political necessity for a tax cut effective in a 
presidential election year. But we fail to find any evi- 
dence in the international scene indicating that this is 
the time when national defense in general and its back- 
bone of airpower can be safely whittled for purely 
partisan political considerations. 

Last spring, the executive branch of the Government 
made strenuous efforts to suppress and distort the real 
meaning of the public displays of new Russian aircraft 
over Moscow. When finally brought to bay by the Con- 
gress and the press. Defense Secretary Wilson and the 
then USAF Secretary Harold Talbott promised Con- 
gress the}' would accelerate production of the supersonic 
Lockheed F-104 and McDonnell F-101 supersonic fight- 
ers and the Boeing B-52 jet bomber. Since these promises 
were made, USAF and the Navy's Bureau of Aeronautics 
also acted to reduce the development cycle for new 
weapons systems and accelerate their pace of research 
and development. 

The American people have been reassured by the 
Pentagon promises and the genuine effort of USAF and 
Navy airmen to speed new weapons development. How- 
ever, if it now develops that the promised increased air- 
craft production is being vitiated by budget stretch-outs 
or secret expenditure ceilings, the American people will 
indeed have been bilked again by the Government on 
the true state of the airpower that is supposed to defend 

We urge Congress to conduct a searching inquiry into 
the true state of aircraft production and Defense Depart- 
ment expenditures. It is becoming increasingly apparent 
that the American people may not be able to relv on 
the accuracy or veracity of official statements from the 
executive branch of the Government on the state of 
their airpower. Congress must exercise its role of vigilant 
and aggressive watchdog over our airpower policies. 

—Robert Hotz 



A DEPENDABLE 
SOURCE 

FOR CREATIVE ENGINEERING 
AND QUALITY MANUFACTURING 


bendix Products Division has long specialized 


in FUEL METERING, ENGINE CONTROL SYSTEMS and 



LANDING GEAR. 

serving almost all American airframe and en- 
gine manufacturers, Bendix can bring much of 
the COMBINED KNOW-HOW OF THE INDUSTRY to the 
benefit of any one project. 







Grumman S2F-2 Sub-Killer 


CONTINENTAL CAN COMPANY 
Supplier to the Sub-Killers 


Parts, sub-assemblies and main 
assemblies for many leading air- 
craft companies are currently 
being fabricated and assembled 
at the modern, efficient Conti- 
nental Can Company Plant 95 
at Coffeyville, Kansas. Strong, 
lightweight aluminum mill prod- 
ucts from Reynolds are used 
extensively in Continental’s pre- 
cise and exacting fabricating and 
assembly work. 

Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 
production is geared to the re- 


quirements of all constantly pro- 
gressing industries. 

Reynolds goes beyond meeting 
rigid material specifications. 
Reynolds technical services make 
a continuing contribution to cus- 
tomers’ design and engineering 
staffs— make Reynolds a part of 
many important industries rather 
than just a supplier. 

For details on how Reynolds 
can serve you— and for a com- 
plete index of Reynolds techni- 
cal handbooks and films — write 
Reynolds Metals Company, P.O. 
Box 1800-TJ, Louisville 1, Ky. 



Here, cowlings for the Grumman S2F-2 
Sub-Killers are fabricated and assembled 
at Continental Can Company Plant 95, 
Coffeyville, Kansas. These cowlings are 
completely interchangeable part for part 
— engine to engine. 


See Reynolds New Program " Frontier " — Sundays on NBC-TV 
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